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THE CLOSED BITE AND RELATED 
CLINICAL PROBLEMS 


By Oscar V. Batson,* M.A., M.D., Philadelphia, Pa. 


XCEPT in a few areas, we are un- 
able to localize accurately the ana- 
tomic source of a peripheral stimu- 

lus. Consider the mouth: it is difficult 
to decide whether a pain has its origin in 
the gum or in a tooth, to say nothing of 
deciding which tooth. To the layman, 
the entire matter is further complicated 
by his unfamiliarity with anatomy. Cer- 
tainly between the cheek bone and the 
occipital protuberance, the ear is the only 
structure acknowledged. Without delv- 
ing into the matter of referred pain, there 
are a great number of local origins for 
that pain which the patient says is in the 
ear. The temporomandibular joint and 
its associated structures are a frequent 
source. As dental treatment so effectively 
relieves pain from this source it is 
not surprising that both otolaryngologists 
and dentists have at times adopted a lay- 
man’s point of view. The anatomic prox- 

Read before the American Academy of 
Restorative Dentistry, Atlantic City, N. J., 
July 10, 1937. 

*Professor of anatomy in the Graduate 
School of Medicine, University of Pennsyl- 
vania. 
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imity of the condyle of the mandible to 
the external ear canal might seem to 
afford a basis for some causal relation- 
ship. Even a cursory examination indi- 
cates the unrealness of such a relation. 
Much that has been said and written 
about the relationship between malfunc- 
tion of the temporomandibular joint and 
disturbances of the function of hearing 
has been casual and needs to be dis- 
carded. 

The infirmities of age include a loss of 
near vision, a loss in hearing acuity for 
high tones and a loss of teeth and the 
supporting alveolar process. The hearing 
loss is admittedly a perceptive deafness ; 
i.€., it has to do with changes in the end- 
organ or in nerve pathways. To my 
knowledge, no one has advanced a plaus- 
ible explanation which would establish 
the closing bite as a causal factor in this 
type of deafness. Of course, such an ex- 
planation may be forthcoming, but at 
present such theories as have been ad- 
vanced are either at variance with the 
facts of anatomy and physiology or can 
be readily proved false by clinical exami- 
nation. For the present discussion, the 
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consideration of deafness of a perceptive 
character will be omitted and, further, 
deafness which may be explained by ob- 
vious pathologic changes in the middle 
ear, such as active inflammation or scar- 
ring resulting from such an active in- 
flammation, will be omitted. It will also 
be necessary to leave out all of those 
cases which can be positively diagnosed 
as otosclerosis ; for obviously no one has 
suggested that changes in the temporo- 
mandibular joint would affect the anky- 
losis of the stapes. This leaves, then, a 
small but definite number of cases which 
need not be excluded from consideration. 
We shall consider their inclusion later. 

As to a relation of certain of these 
cases of conductive deafness to a meta- 
morphosis produced by the closed bite, 
James B. Costen, of St. Louis, has made 
out an able case. Dr. Costen has also 
given a most plausible explanation for 
glossodynia and for paresthesia of the 
pharynx. The merit of his observation 
in the latter conditions is recognized by 
the frequent reference to the associated 
condition of closed bite and glossodynia 
as “Costen’s syndrome.” 

To return to the problems of hearing, 
I may well quote Stacy Guild, who re- 
cently said in a symposium on hearing, 
“We do not know how we hear.” There 
are, however, a few elementary facts 
about the anatomy and physiology of the 
ear which every one agrees on and which 
require review here. The function of 
hearing involves the conduction of sound 
through the external canal and through 
the middle ear to the end-organ, the 
labyrinth. Many things can - interfere 
with this transmission. Perhaps the sim- 
plest is a difference of air pressure on 
the two sides of the drum membrane, 
which reduces conduction. The normal 
middle ear is separated from the outside 
by this drum membrane. Air pressure in 
the middle ear remains balanced with the 
pressure outside by a communication by 
way of the eustachian tube and the 
nasopharyngeal cavity. The eustachian 


tube is normally closed. It opens with 
the swallowing act, and, at this time, the 
middle ear air pressures are adjusted. 
Almost every one has had the experience 
of a temporary deafness when ascending 
or descending in a tall elevator. The 
swallowing act restores normal hearing. 
Anything preventing the normal opening 
of the eustachian tube prevents this air 
equalization, and a drop in hearing acu- 
ity results. Dr. Costen has observed im- 
provement in hearing on opening the bite 
of some of his patients and has reasoned 
that this has been due to the restoration 
of the normal opening mechanism of the 
eustachian tube, providing for equaliza- 
tion of air pressures. Costen, on the 
basis of his anatomic studies, believes 
that, with the closed bite and its asso- 
ciated elevated position of the coronoid 
process of the mandible, soft structures 
are pushed against the eustachian tube, 
and that thereby the tube is prevented 
from opening. 

We have then a limited set of clinical 
conditions in which we might expect to 
be able to improve decreased hearing 
acuity. To summarize, they are: 

1. A definite conductive deafness. 

2. Absence of active infection and ab- 
sence of pathologic change due to old 
infection such as adhesions. 

3. Absence of fixation of the stapes. 

4. Definite evidence of improvement 
in hearing acuity by clinical adjustment 
of the air pressures in the middle ear by 
some method, such as inflation. 

Further direct evidence can be ob- 
tained as to the function of the eusta- 
chian tube by the use of the nasopharyn- 
goscope and eustachian catheters. 

I have been unable to find any reports 
in the literature in which adequate hear- 
ing tests have been made before and 
after the opening of the bite to show the 
state of hearing. It is not enough to re- 
port the findings in two audiograms made 
under average conditions. It would be 
very convincing if there were available 
a series of audiograms showing consist- 
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ent changes. I have in my records the 
audiograms of two young adult patients 
with approximately normal hearing and 
with closed bites due to malocclusion. In 
both of these cases, I obtained remark- 
able improvement in hearing acuity by 
extemporaneously opening the bite, but 
in rechecking these cases for several 
weeks, I have obtained the most erratic 
results, and I have been driven to the 
conclusion that, with normal hearing, 
the variation may be due to changes in 
attention or to some other observational 
error. I have looked consistently for a 
hearing case which would satisfy the 
above-listed requirements and which had 
also a closed bite. I have found a num- 
ber of such cases, but in no instance have 
I been able to improve the hearing by 
opening the bite either extemporaneously 
or with an appliance. This experience 
reflects the experience of Shambaugh, 
who says : 


While unusually severe cases of malocclu- 
sion might conceivably cause direct tempo- 
rary pressure on the eustachian tube, we have 
yet to see any case of deafness in which the 
defect could be reasonably ascribed to tem- 
poromandibular joint malocclusion, though 
we have been on the lookout for these cases 
since Costen’s original article. Deafness due 
to this condition must be very uncommon, 
and we suspect that its importance is being 
greatly overemphasized. 


I am still looking for a clear-cut case 
of improvement and I shall continue to 
do so. 

There are many cases, on the other 
hand, of auriculotemporal neuralgia and 
of paresthesia of the tongue and pharynx 
that can be relieved by opening the bite. 
Costen’s explanation of pressure on the 
chorda tympani or on the auriculotem- 
poral nerve as it passes posteriorly to the 
mandible seems to be more plausible than 
his assumption that dural pain may be 
elicited through pressure on the thin 
bony plate between the head of the man- 
dible and the dura. The references in the 
literature to “sinus pains” seem to me to 
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be a little indefinite and I have person- 
ally seen no clear-cut cases. It scarcely 
seems necessary to look for reflex path- 
ways in the case of the two nerves above 
mentioned, although such pathways may 
be involved and various pains about the 
head may possibly be reflexly due to 
changes in the temporomandibular joint. 

In the absence of (1) frank ear dis- 
ease, (2) an erupting or a diseased molar 
tooth and (3) irritation in the vitinity of 
the tonsils, the complaint of pain in the 
ear is almost diagnostic of closed bite. 
Firm pressure in the preauricular area 
over the condyles while the patient opens 
and closes the mouth intensifies this 
pain. The placing of one or more of 
the ordinary dental absorbent cotton rolls 
bilaterally, or unilaterally as required, 
between the upper and lower jaws and 
having the patient close firmly ordinarily 
gives distinct relief. This procedure may 
also cause immediate disappearance of 
localized burning areas on the tongue or 
in the pharynx. These areas have been 
ascribed to the electrolytic effect between 
dissimilar metals used in dental restora- 
tions. A commoner source seems to be a 
closed bite. The rare cases in which 
there is a pharyngeal tabetic crisis must 
not be overlooked. 

Here, then, is a simple diagnostic pro- 
cedure by which we are enabled to fore- 
cast the clinical outcome of a dental 
restorative procedure. The same method 
with the cotton rolls is useful for trying 
out extemporaneously the effect of open- 
ing the bite on hearing. I have seen no 
case in which a prolonged opening, such 
as is produced by a dental appliance, 
changed the hearing acuity, and in fact I 
see no reason why the hearing should im- 
prove later, if we subscribe to the idea 
that the improvement is due to simple 
inflation. There, of course, remains the 
possibility that with better physiologic 
aeration of the eustachian tube, a mild 
infection might subside and the hearing 
improve after a period of time. 

As for the explanation given by Cos- 
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ten, I must say that I am not particularly 
impressed with the idea of a passive ob- 
struction of the eustachian tube. I have 
duplicated as nearly as possible the ana- 
tomic specimens from which he drew his 
conclusions. If observations are made 
with a nasopharyngoscope instead of sec- 
tions as used by him, the idea of passive 
obstruction does not seem quite so plaus- 
ible. I am still considering his explana- 
tion, but have come to the conclusion 
that, even if present, the passive ob- 
struction is not nearly so important as 
the absence of an active opening of the 
tube. 


chain of muscles running from the man- 
dible to the hyoid bone, and from the 
hyoid bone to the sternum. In the case 
of the eustachian tube, the idea can be 
readily understood by reference to the 
accompanying graph. After I had this 
concept fairly well developed from ob- 
servations with a nasopharyngoscope, I 
was enabled to make some direct obser- 
vations on the entire pharyngotubal 
mechanism through the courtesy of Ber- 
nard P. Widmann. His patient had lost 
the external nose and nasal contents, 
but has a large part of the hard palate 
and all of the soft palate remaining. The 
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Schematic representation of palatosalpingopharyngeal muscles as seen from behind. The 
diagram indicates the physiologic continuity of these muscles and draws attention to the 
error of considering the muscle bundles as isolated anatomic entities. The flaccidity of this 
kinetic chain in a closed bite case interferes with an effective contraction. 


We have failed to consider the swal- 
lowing act and the eustachian tube open- 
ing in its totality. If we consider muscles 
according to the teachings of such anato- 
mists as Braus, they are not anatomic 
entities named by the whim of some 
dissector, but to be considered in groups 
as they actually function. Braus uses the 
term “kinetic chains.” This concept 
should come readily to any group, such 
as the dentists that are accustomed to 
consider the active depression of the 
mandible as being accomplished by the 


patient was very cooperative and it was 
possible to observe the entire mechanism 
of swallowing in both the open and the 
closed bite positions. In this patient, in 
the closed bite position, the act of swal- 
lowing is accompanied by elevation of 
the soft palate and an absence of tension 
on the eustachian tube orifices. In the 
open bite position, the soft palate does 
not change its position up or down to 
any degree, but becomes remarkably 
tense and so does the musculature of the 
eustachian tube and pharyngeal pillars. 
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Naturally, with this patient, I worked, 
for purposes of study, with a position of 
opening that was beyond a grade that 
would be tolerated in a permanent res- 
toration. Roentgenograms of edentulous 
patients in the opened and in the closed 
bite position do not show such an exten- 
sive shift of the floor of the mouth as I 
used. However, muscular activity was 
comparable in these cases, which I ob- 
served through the use of the nasopha- 
ryngoscope. 

It seems to me that whenever improve- 
ment in hearing is found in closed bite 
cases after the opening of the bite, it is 
due to a restoration of the normal func- 
tion to the salpingopalatopharyngeal ki- 
netic chain of muscles. 

There remains a corollary to the fore- 
going which requires discussion. I pre- 
sent it with hesitation because it is largely 
based on subjective evidence supplied by 
the patient. It happened that one day I 
saw in the space of a few hours three pa- 
tients who seemed to present related 
conditions. The first had a residual par- 
tial paralysis of the pharyngeal muscula- 
ture due to infantile paralysis of twenty- 
five years before. This patient, because 
of the disability of the musculature, was 
unable to cleanse the nasopharynx of the 
accumulation of normal secretions and 
once or twice a week, sometimes oftener, 
found it necessary to remove this collec- 
tion with a syringe. The second case was 
that of a girl who had a repaired cleft- 
palate. The soft palate was very ineffi- 
cient. In eating, she had lost control of 
some white of a hard-boiled egg, and this 
had become lodged above the soft palate 
in the nasopharynx. She was unable to 
remove this herself. The third case was 
that of a woman whose chief complaint 
was the accumulation of secretions in the 
nasopharynx and a feeling of fullness in 
the nasopharynx. Thinking of these 
other two cases and of the kinetic chain 
of muscles in the pharynx, I developed 
the history that this fullness came on 
after the removal of her remaining teeth 
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and the preparation of her dentures. Her 
profile and her occlusion indicated a con- 
siderable degree of closure of the bite. 
Extemporaneous opening of the bite re- 
lieved the sense of fullness in the pharynx 
and enabled the patient to relieve herself 
of the accumulated secretions. 

This is obviously subjective evidence 
and I may be reporting subjective im- 
provement due to a variety of psycho- 
therapy. To my own satisfaction, how- 
ever, I have confirmed this observation 
in several other cases. One of the most 
obvious is the case of a woman who 
could not eat soup until new dentures 
were made which provided for an ade- 
quate opening of the bite. Here, some 
one may suggest that the difference in 
posterior extension of the upper plate 
may have been at fault and not the mat- 
ter of the closed bite. I should like to 
ask that in taking care of these closed 
bite cases, and without arousing the 
curiosity of the patient, observations be 
made. We may have here the explana- 
tion of the symptom of which so many 
of the older patients complain, the full- 
ness of the pharynx and the accumula- 
tion of postnasal secretions. 


SUMMARY 


A closed bite can be the cause of auric- 
ulotemporal pain and paresthesia in the 
mouth and pharynx. Costen’s explana- 
tions of this condition seem quite ade- 
quate and his findings are ‘readily con- 
firmed. 

Deafness is a many-sided problem. It 
is in those cases in which hearing acuity 
can be improved by simple inflation that 
we may expect improvement by opening 
the bite. These cases seem to be clinically 
rare. 

An explanation of the mechanism of 
the opening of the eustachian tube based 
on kinetic chains of muscles has been 
presented as affording an anatomico- 
physiologic mechanism for any improve- 
ment that may be found to exist. 

The opening of the bite and the res- 
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toration of this normal physiologic mus- 
cular condition may result in relieving 
certain patients of the sense of fullness in 
the pharynx and may enable them to 
cleanse the area of normal secretions. 
This observation is obviously subjective. 


CONCLUSIONS 


Properly, nothing has been said about 
the dental aspects of the closed bite. We 
may conclude, however, that, with the 
exception of definitely demonstrable neu- 


ralgia of temporomandibular origin, the 
decision to open the bite should rest 
largely on dental grounds. If there are 
cases in which extemporaneous bite open- 
ing improves the hearing, we may expect 
to retain this improvement permanently. 

If the advisability of opening the bite 
is confirmed by continued experience, it 
may become a recognized treatment for 
the indefinite complaint of fullness of 
the pharynx. 

Conservatism should be the watch- 
word. 


CLEFT-LIP AND CLEFT-PALATE CORRECTION* 


By Franz WitHetm Stumpr, D.D.S., San Antonio, Texas 


HE frequent occurrence in chil- 
dren of congenital clefts of the lip 
accompanied by clefts of the palate 

has aroused the deep interest of surgeons 
throughout the civilized world. These dis- 
figuring abnormalities are mentioned as 
early as the first century, by Celsus. Ga- 
len, in the second century, mentioned 
the operation on cleft-lip, and others 
through the years have exercised their 
ingenuity in treating these malformations. 
The first to successfully operate in 
cleft-palate in comparatively recent times, 
was M. le Monier, a French dentist, in 
1766. Carl Ferdinand von Graefe, a 
German surgeon, in 1816 was designated 
the founder of plastic surgery. Roux, of 
Paris, was the first who prepared rules 
to follow in cleft operations (1819). 


Read at the annual meeting of the Indiana 
State Dental Association, Indianapolis, May 
18, 1938. 

From the Department of Oral Surgery, 
Robert B. Green Memorial Hospital, San An- 
tonio, Texas. 

*A moving picture in color illustrating the 
Brophy-Frew three-stage technic was pre- 
sented after the paper was read. 
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Simultaneously, and without the knowl- 
edge of the work of Roux, Jonathan Ma- 
son Warren, of Boston, presented to the 
profession a similar operation. His technic 
was accepted and followed by many lead- 
ing surgeons in many countries. 

In 1885, Truman W. Brophy, having 
become familiar with the methods em- 
ployed generally by surgeons, and having 
studied cleft deformities extensively, con- 
cluded that it is best to close a cleft in a 
healthy child as soon after birth as it is 
possible to operate. He maintained that 
a cleft might be closed with least diffi- 
culty immediately after birth; whereas, 
six months or more later, the maxillary 
bones, because of increased ossification, 
would be more difficult to approximate 
and, consequently, the surgical result 
would not be so satisfactory. 

Brophy’s extensive research and ex- 
perience gave a new and successful oper- 
ative technic to the profession, which is 
followed with individual modifications 
at present. His unselfish interest and un- 
ceasing labors in the treatment of con- 
genital clefts of the lip and palate per- 
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mitted those interested in this work to 
profit by their association with him. As 
a result, certain instruments have been 
devised, by Logan and others, and added 
to his armamentarium, and certain 
modifications of the method of operation 
have been conceived and added, by Frew 
and others. 


ETIOLOGY 


The causes of congenital clefts of the 
lip and palate have been designated as 
heredity, maternal prenatal impressions, 
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ating on approximately 2,500 patients, 
he is of the same opinion. 

During intra-uterine life, between the 
second and third months, the mandible, 
as soon as the muscles of mastication be- 
come active, causes pressure on the pal- 
ato-alveolar inclined planes of the 
ununited maxillary bones. The pressure 
of the mandible and tongue, acting as 
a wedge, forces the ununited maxillary 
bones apart and, as a result, the cleft 
widens. 

There seems to be a difference of opin- 


Fig. 1.—Incomplete cleft of lip; showing 
nostril irregularity. 


inadequate nutrition, mechanical condi- 
tions and specific infection. In a study 
of a large group of cleft-palate patients, 
Frew concluded that the cause is mechan- 
ical in principle. He finds, with rare 
exceptions, that the mothers had usually 
been very active the first few weeks of 
pregnancy, working in the fields, doing 
heavy manual labor or indulging in vari- 
ous other strenuous activities. After oper- 


Fig. 2.—Appearance of patient in Figure 1, 
after correction of cleft lip, showing also 
change in shape of nostrils. 


ion among surgeons interested in the 
correction of cleft-lip and cleft-palate ‘as 
to the arrested growth and absence of 
palatal tissue. Dorrance says: “Nearly 
all cleft-palate patients have a short pal- 
ate, and restitution of the anterior con- 
tinuity of the superior constrictor muscle 
of the pharynx cannot restore proper 
function in these cases.” Brophy says: 
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“The deformity is not the result of de- 
fective formation in the palatine tissue, 
and all children who have congenital 
clefts, with rare exceptions, have in the 
palate at birth, the normal amount of 
tissue ununited in the mid-line.” One 
may assume that the operative technic 
employed has a definite bearing on the 
result. Brophy’s record of success in 
5,200 cases speaks for itself. 

As early as 1915, Brophy referred to 
malnutrition as the possible cause of con- 
genital clefts of the lip and palate. Since 
that time, investigators have proved con- 
clusively that a vitamin A deficiency in 
animals during pregnancy will prevent 


in deglutition is a direct cause of loss of 
weight, the feeding program is of vital 
importance. After the child has regained 
its birth weight and begins to show a 
definite increase in body weight, and if it 
is free from the many complications aris- 
ing in infants, the first stage operation on 
the alveolar ridge of the superior maxilla 
may be considered. It necessarily follows 
that the child must be healthy; and in 
order to avoid any complications, and 
to attain the best results, a pediatrician 
must have the child under constant pre- 
operative and postoperative care. Roent- 
genograms are made of the thymus, 
and if it is enlarged, treatment is ad- 


Fig. 3.—Left to right: Front view of complete single cleft in child aged 2 weeks. Change in 
appearance. of nose after. alveolar ridge was closed with wires and plates were in position. Ap- 
pearance of patient after lip correction; aged 7 months. 


the union of the maxillary bones and the 
lips of the new-born. 


PRELIMINARY CONSIDERATIONS 


In describing the correction of cleft- 
lip and cleft-palate, let us consider a new- 
born child with a complete cleft of the 
lip, alveolar ridge and soft palate. The 
infant with a complete cleft is not only 
underweight at birth, but also loses weight 
continually for from five to ten days or 
even longer. Since the child’s difficulty 


ministered until the gland becomes nor- 
mal. 


TIME TO OPERATE 


Correcting the deformity early in life 
not only relieves parental distress, but 
also permits the patient to speak as chil- 
dren do who are born without this con- 
genital defect, and to begin life free of 
any feeling of difference from other chil- 
dren. At any time after the second week 
of age before ossification of the maxillary 
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bones has occurred, one can operate 
upon the alveolar ridge with the least 
difficulty. If this operation is performed 
after the fifth month, a greenstick frac- 
ture posterior to the cuspid tooth on the 
long side of the cleft is usually necessary 
for closure of the alveolar ridge. 

The second-stage operation, that of the 
lip and nostril, should be performed 
some time between 3 and 5 months of 
age, when the vermilion lines of the lip 
are definite. 

The third-stage operation, that of clos- 
ing the soft palate, or all of the palate 
remaining open posterior to the alveolar 
ridge, should be performed just before 
the child begins to speak, some time be- 
tween 20 and 22 months of age. If the 
third-stage operation can be performed 
at this time, the characteristic nasal in- 
tonation is usually avoided. If this op- 
eration is carried out later in life, lessons 
in speech control are usually necessary in 
order that the patient may speak as dis- 
tinctly as those who have not had this 
deformity. 


METHODS OF OPERATION 


Following the Brophy-Frew three-stage 
correction of cleft-lip and cleft-palate, 
the alveolar ridge is closed, first by pass- 
ing 19-gage pure silver wires high above 
the alveolar ridge of the maxillae on 
each side. These wires are passed through 
holes made with bone drills and through 
lead plates which rest upon the buccal 
fold of the maxillae. The wires are tight- 
ened by twisting and by hand pressure 
the maxillary bones are pushed into posi- 
tion, effecting closure of the cleft. 

The second-stage operation is plastic 
surgery of the lip and nostril. A study 
of the normal nostril must be made in 
order to decide how the cleft is to be cor- 
rected. An outline of the incision is made 
with the point of the scalpel and the ex- 
cess skin tissue is cut out of the floor of 
the nose in order to effect harmony with 
the opposite side. The buccal fold is dis- 
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sected high over the malar process on 
each side in order to move the cheeks 
toward the nose. This enables the sur- 
geon to study the relation of the lips in 
an effort to produce a normal mouth. 
The lip is split on each side to separate 
the skin side from the oral side. This is 
a very important procedure in that when 
the suturing is done, each side is inde- 
pendent of the other and, as a result, a 
depression or notch is avoided. 

It is necessary at this time to decide 
how much tissue is needed from each 
side of the cleft to produce a normal lip. 
The knife is passed through the sub- 
stance of the lip and carried upward and 
inward so as to meet the lower terminal 
of the nostril incision. This is done on 
both sides of the cleft, but it must be 
borne in mind that a greater amount of 
mucosa is needed on the under part of 
the long side of the lip. After the mar- 
gins are freshened, suturing is carried out 
from the floor of the nose to the ver- 
milion border. Several gatgut sutures are 
buried in the floor of the nose, pulling 
the tissues together in order to create 
harmony with the opposite nostril. Horse- 
hair sutures are inserted from the floor of 
the nose to the vermilion border, but 
none is tied until the ala of the nose is 
again compared with its opposite. It may 
be that the ala is too high or too low; or 
it may be too large. If so, the change 
may be made by removing additional 
tissue and bringing the ala into normal 
relation. Prior to tying of the sutures, 
the plug of gauze which was inserted in 
the nose before operation should be re- 
moved. The sutures are tied, uniting skin 
to skin and mucous membrane to mucous 
membrane on each side of the cleft. The 
oral mucosa is sutured with horsehair 
from the vermilion border to the labial 
fold. A small iodoform gauze pack moist- 
ened with sterile vaseline is placed within 
the nostril to serve as a matrix for the 
nostril during the process of healing. 
Since the sutures do not have sufficient 
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strength to withstand the tension at the 
suture line, waterproof adhesive tape is 
applied to a Logan bow and placed on 
both cheeks in such a way as to pucker 
the mouth. The puckering permits free 
breathing for the patient and allows the 
sutured line to heal without tissue ten- 
sion. 

The third-stage operation, on the soft 
palate, is performed any time after the 
twentieth month of age. In this opera- 
ation, the objective is to establish the 
velopharyngeal closure. In fact, the well- 
being of the patient in general rests on 
the success of this operation. Working 
from the margins of the cleft laterally 
with Brophy periosteal elevators, the op- 
erator frees all soft tissue from the palate 
plates. This tissue is elevated almost to 
the gingival margin of the teeth, which 
allows the mucoperiosteal flaps to be 
approximated in the median line. Some- 
times, in unusually wide clefts, it is neces- 
sary to make lateral incisions close to the 
gingivae. In other cases, the incision is 
extended around the tuberosities and 
into the cheeks, and the tensor palati 
muscle is stripped from the hamular 
process. With a knife, the edges at the 
median line are freshened, from the an- 
terior part of the cleft backward to the 
tip of the uvula. 

With staphylorrhaphic needles, pilot 
sutures are pulled through the soft tis- 
sues of the palate well back from the 
freshened margins. These sutures are re- 
placed by 22-gage pure silver wires, which 
in turn pass through the lead plates rest- 
ing on the palate side and then are 
twisted together. 

Suturing is done from anterior to pos- 
terior region around the nasopharyngeal 
side. After suturing is completed, the sil- 
ver wires are tightened sufficiently to hold 
the lead plates in position and serve to 
prevent tension on the suture line. The 
plates and wires are allowed to remain 
for ten days and then are removed. When 
it is necessary to make lateral incisions, 
the openings are packed with iodoform 


gauze saturated with compound tincture 
of benzoin. The packs are removed in 
four days. 

Following this operation, inflammation 
is to be expected, and unless the tonsils 
have been removed previously, the swell- 
ing caused by the operation, together 
with the closure of the palate, will cause 
great difficulty in breathing. 


ADVANTAGES OF STAGE OPERATIONS 


Because bone at birth is about one- 
half organic matter, movement of the 
maxillary bones can be accomplished 
with greater ease. The nervous system is 
not so well developed as in later life, and, 
as a result, the surgical shock to the pa- 
tient is not so great. Since no blood ves- 
sels are divided, there is little or no hem- 
orrhage in the stage-one operation. 

The vermilion line of the lip skin, as a 
rule, does not develop before the third 
month of age, and unless the lip opera- 
tion is successful, the discrepancy in 
adapting the skin-mucous membrane line 
of the lip will appear several years later. 
In operating on the lip, there is a con- 
siderable loss of blood. By waiting until 
the child has attained good physical 
resistance, the operation may be per- 
formed with less danger. 

Since, as Brophy asserts, the palate at 
birth has the normal amount of tissue 
ununited in the midline, and since the 
common law of muscle development is 
action, it is a mistake to delay the cor- 
rection of the soft palate until later in 
life. If the operation is delayed, the 
muscles cannot serve the same purpose 
as tissues that develop normally. The 
operation assures a closed palate and a 
satisfactory velum if performed in in- 
fancy, before the soft tissues become at- 
rophied through lack of use. 


MISTAKES MADE IN STAGES OF OPERATION 


Regardless of how distressed the par- 
ents of a child born with a cleft-palate 
and cleft-lip may be, the operation on 
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the lip should never be performed first. 
Frew reports seeing cases of closure of 
the lip over the cleft of the alveolar 
ridge before primary closure of the ridge. 
In all cases coming to him for attention, 
there was no union, and a hole above the 
contact points of the ridge, under the 
vestibule of the lip, was present in each 
case. In order to secure union, it was 
necessary to make a greenstick break, 
pare away enough tissue from each side 
of the cleft and bring the parts into close 
contact by means of circumferential wir- 
ing. The objective in closing the alveolar 
ridge first is to move the nose to its nor- 
mal position. Union of the alveolar ridge 
establishes a good foundation for the op- 
eration on lip and nostril, and lessens the 
space between the margins of the cleft- 
lip and the cleft-palate. Any surgeon 
who has operated upon the alveolar ridge 
of the maxilla will agree that a minimum 
space is available for operation. Operat- 
ing on an alveolar ridge after the lip 
cleft has been closed certainly reduces 
accessibility and greatly handicaps the 
surgeon. 

Double lip cleft is probably the most 
conspicuous and mentally distressing de- 
formity known to mankind. The mistake 
of removing the premaxillary bone has 
been made occasionally. As excision re- 
sults in an irreparable deformity, under 
no circumstances should this be removed. 
On the contrary, a protrusion of the pre- 
maxillary bones should be treated as a 
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fracture, since these bones, together with 
the teeth which they contain, have a dis- 
tinct and important function. The loss 
of these bones causes the unsightly de- 
formity of prognathism. The upper lip 
recedes, and the nose becomes broad and 
flattened. The Brophy-Frew method of 
treating this deformity is, first, to re- 
move a section of the vomer, which al- 
lows the premaxilla to be pushed into po- 
sition with the lateral maxillary bones 
and to be held in position with pure sil- 
ver wires and lead plates as described in 
the first stage operation. 


CONCLUSION 


To restore to normal contours a face 
made repulsively abnormal by congenital 
clefts of lip and palate, to bring self-con- 
fidence and interest in life to a spirit 
made sensitive and unhappy by a gro- 
tesque and inhuman appearance, fur- 
nishes one of the most satisfying rewards 
in a surgeon’s experience. 
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A STUDY OF DENTAL ROENTGENOGRAMS IN CASES 
OF PAGET'S DISEASE (OSTEITIS DEFORMANS), 
OSTEITIS FIBROSA CYSTICA AND OSTEOMA 


By Epwarp C. Srarne, D.D.S., and Loum T. Austin, D.D.S., Rochester, Minn. 


PAGET’S DISEASE 


AGET’S disease, or osteitis deform- 

ans, is a disease of the skeleton, 

which usually occurs after middle 
age, although cases have been reported 
in which the patients were less than 20 
years of age. The etiology of the disease 
is as yet unknown. Syphilis, gout, 
trauma, neoplasm, disorders of the endo- 
crine glands and arteriosclerosis have 
been mentioned as possible causes, but 
there is no definite evidence of such rela- 
tionship. 

A familial tendency has been noted by 
several observers. Rast and Weber’ have 
reported an instance in which three sis- 
ters in the second half of their lives suf- 
fered from typical osteitis deformans. 
These writers also referred to reports of 
four instances in which osteitis deformans 
occurred in more than one member 
of the same family. Moehlig? reported 
an instance in which a man and his 
sister had Paget’s disease and another 
sister had generalized skeletal osteopo- 
rosis. Kasabach and Gutman,? in a re- 
port of a series of cases of osteoporosis 
circumscripta of the skull, which they 
considered an early stage of Paget’s dis- 
ease, said that two of the patients were 
brothers. 

Paget’s disease has been considered 
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relatively rare, but this probably is at- 
tributable to the fact that only the more 
advanced forms of the disease have been 
recognized. However, since the more 
general use of the roentgenogram both in 
medicine and in dentistry, the diagnosis 
has been made in many cases in which 
the disease otherwise would have re- 
mained unrecognized. In many of these 
cases, Paget’s disease was an incidental 
finding. Schmorl* (quoted by Jaffe) 
found 138 instances of Paget’s disease in 
4,614 necropsies on persons who were 
more than 40 years of age. The inci- 
dence, therefore, was about 3 per cent. 

According to Schmorl, the bones which 
are involved in order of frequency, from 
greatest to least, are the sacrum, spinal 
column, femur, cranium, sternum, pelvis, 
clavicle, tibia, ribs and humerus. AI- 
though no mention was made of the jaws, 
involvement of the maxillae and man- 
dible is probably much more frequent 
than is commonly supposed. It is ap- 
parent, from a review of case reports and 
the literature, that these bones are not 
examined so frequently as those of the 
extremities and that most of the roent- 
genograms of the skull do not include 
the mandible and rarely permit good 
visualization of the maxillae. 

The disease may be limited to a part 
or all of a single bone, but, in the dis- 
seminated form, may involve almost all 
of the bones. The disease may have its 
origin in one bone, involving others as it 
progresses. The primary site may be the 
maxilla. 
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The advanced and progressive forms 


-of the disease may be accompanied by 


deformities and fracture. The common 
deformities are thickening and bowing of 
the tibia and femur, curvature of the 
spinal column, marked thickening and 
enlargement of the skull and enlarge- 
ment of the maxillae to the extent, in 
some instances, that all of the maxillary 
teeth will become telescoped over the 
lower teeth when the mouth is closed. 
Casts which were made in a case of 
Paget’s disease of the maxillae are shown 
in Figure 1. One may note the marked 
increase in the size of the arch of the 
maxillae, as compared to that of the 
mandible, which has not undergone any 
increase in size. Some excellent illustra- 


Fig. 1.—Casts made in case of Paget’s dis- 
ease of maxilla. 


tions of oral deformities are shown in a 
monograph by Knaggs.” 

A valuable aid in the diagnosis of 
Paget’s disease is a study of the concen- 
tration of calcium, phosphorus and phos- 
phatase in the serum. Normal values for 
the calcium are g to 11 mg. per hundred 
cubic centimeters of serum and the nor- 
mal values for the phosphorus are from 
2.5 to 3.5 mg. per hundred cubic centi- 
meters of serum. The normal values for 
phosphatase are 1 to 5 units (Bodansky) 
per hundred cubic centimeters of serum. 
The concentration of calcium and phos- 
phorus in the serum remains normal in 
Paget’s disease, but the values for phos- 
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phatase are as high as 30 or 40 units 
(Bodansky ). 

Kay® made a study of the concentra- 
tion of plasma phosphatase in a series of 
twenty-one cases of Paget’s disease in 
which the extent of the disease ranged 
from involvement of only one bone to 
involvement of almost all of the bones in 
the body. He observed that there was a 
correlation between the severity of the 
disease and the concentration of the 
plasma phosphatase. He said that in 
severe cases the concentration was high, 
but that in mild cases the concentration 
usually, but not invariably, was not so 
high as it was in severe cases. It is there- 
fore possible that the concentration of 
phosphatase in the plasma would not 
necessarily be raised appreciably in cases 
in which the disease is limited to one 
small region, as in cases in which there is 
early involvement of the maxillae or 
other bones. 

In Paget’s disease, there is an alter- 
nating process of resorption and deposi- 
tion of bone, which may involve both 
compact and spongy bone. There is a 
transformation of the original bone into 
Paget’s bone, which presents a typical 
mosaic picture on microscopic examina- 
tion. This picture is characteristic of the 
disease and is rarely encountered in other 
conditions. The new bone formed is 
more porous and is of poorer quality than 
normal bone. It tends to be formed in 
excessive amounts, a thickening of the 
affected bones resulting. 

The roentgenographic appearance in 
Paget’s disease is probably dependent on 
the stage at which the disease is seen. In 
the early stages, the dominant feature is 
probably osteoporosis, Kasabach and 
Gutman® observed that lesions of Paget’s 
disease developed in from two to eight 
years about the osteoporotic regions in 
cases of osteoporosis circumscripta of the 
skull. These authors expressed the opin- 
ion that in some cases of advanced Paget’s 
disease of the skull, the osteoporosis cir- 
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cumscripta may have preceded Paget’s 
disease. They also noted that in thirty- 
two of forty-seven cases of osteoporosis 
circumscripta reported in the literature, 
including the cases which they observed 
personally, the disease was associated 
with typical Paget’s disease somewhere in 
the skeleton. In seven of the forty-seven 
cases, bony tumors were present in the 
maxilla. In these cases, the site of the 
osteoporosis circumscripta was the adja- 
cent frontal bone. In the advanced stages, 
the presence of dense osteosclerotic areas 
may result in an uneven mottled appear- 
ance. 

The present study is based on com- 
plete dental roentgenograms that were 
made in 138 cases in which Paget’s dis- 


the skull, but since the variations prob- 
ably would be considered within normal 
limits were they to be encountered in a 
series of routine roentgenograms, the 
roentgenologic findings were considered 
negative. It should, however, be kept in 
mind that Paget’s disease may exist in 
the absence of definite roentgenologic 
signs. 

Figure 2 is a roentgenogram of Paget’s 
disease of the maxilla. Although there is 
definite evidence of the disease elsewhere 
in the maxilla, the bone in the region 
occupied by the left first molar has not 
as yet undergone sufficient transformation 
that change could be detected roentgeno- 
graphically. Figure 3 is a microscopic 
section of bone obtained incidentally to 


Fig. 2.—Paget’s disease of maxilla. The process has not as yet extended so far posteriorly on 


the left as the first molar region. 


ease had involved one or more bones of 
the skeleton. Roentgenograms of the 
skull were available in 120 of the cases. 
In seventy of these cases, there was roent- 
genologic evidence of Paget’s disease. In 
twenty-three of the 138 cases, the dental 
roentgenograms disclosed evidence of 
Paget’s disease of the maxillae or man- 
dible. In these cases, it was obvious at 
a glance that an abnormality was present. 
In other cases, the variations were not so 
marked as they were in these cases, in 
which the variations usually consisted of 
fine, close trabeculations, which were 
confined to one region or might include 
the entire maxilla. These invariably oc- 
curred in the cases of Paget’s disease of 


the removal of the upper first molar. 
This section revealed evidence of Paget's 
disease of bone, which is probably in its 
early stage. 

In the twenty-three cases in which 
there was definite evidence of Paget’s 
disease in the dental roentgenograms, the 
maxillae were involved in twenty and the 
mandible was involved in three. Twelve 
of the patients were male and eleven 
female. The average age was 48 years. 
The youngest patient was 31 years of age 
and the oldest patient was 73 years of 
age. Roentgenographic examination of 
the skull had been made in twenty-one 
of the cases. In seventeen of these, there 
was evidence of the disease, but in four 
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cases the roentgenologic findings were 
normal. 

In the twenty-three cases of Paget’s 
disease of the maxillae or mandible, there 
was only one case in which the patient 
was edentulous. In this case, the man- 
dible was involved. The involvement 
was marked and distributed throughout 
the entire jaw. The value for the serum 
calcium was 10.4 mg. per hundred cubic 
centimeters, that for the serum phos- 
phorus was 4.1 mg. per hundred cubic 
centimeters and that for the serum phos- 
phatase 32.7 units (Bodansky). Several 
other bones (ribs, femurs, lumbar verte- 
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the cases in which roentgenographic ex- 
aminations were made at intervals dur- 
ing the progress of the disease. There 
was a sufficient number of these cases to 
suggest that the roentgenologic findings 
vary with the stage of the disease. 

One of these cases is of particular in- 
terest as the roentgenograms demonstrate 
the characteristic appearance in the early 
stages of Paget’s disease. So far, the 
roentgenograms have not disclosed all the 
features of advanced forms of the dis- 
ease. In this case, it is possible that the 
disease occurred primarily in the max- 
illae. In order to conserve space, we 


Fig. 3.—Photomicrograph of region of upper left first molar shown in Figure 2. There is 
evidence of resorption, deposition of bone and a predominance of fibrous connective tissue. 


(X115.) 


brae, pelvis, skull and tibiae) also were 
affected and biopsy of the tibia also re- 
vealed Paget’s disease. Involvement of 
the mandible is in itself rare, although 
this occurred in three of the series of 
cases, and Seldin has reported one case 
in which there was bulging of the man- 
dible from the premolar region on one 
side to the premolar region on the op- 
posite side. 

In the dental roentgenograms which 
showed evidence of Paget’s disease, the 
findings were so constant and so charac- 
teristic that they were considered worthy 
of report. Of particular interest were 


shall show only roentgenograms of the 
involved region. 


REPORT OF A CASE 


A woman, aged 29, first had dental roent- 
genograms made in the course of a general 
physical examination at the clinic in June 
1923. There was no roentgenologic evidence 
of disease of the maxillae at this time (Fig. 
4A). The patient returned to the clinic in 
December 1925. Dental roentgenograms 
which were made at this time disclosed 
osteoporosis in the region of the central and 
lateral incisors of the left maxilla and a larger 
region of osteoporosis situated above the cor- 
responding incisors of the right maxilla 
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(Fig. 48). The lamina dura about the roots 
of the teeth in the involved region, which 
could be seen faintly, was not broken. The 
teeth were normal in color and responded 
normally to vitality tests. This clinical pic- 
ture is evidence of Paget’s disease in its early 
stage, when osteoclastic resorption is prob- 
ably in its most active phase. As the margins 
of the osteoporotic region are not well de- 
fined, one would not be likely to confuse it 
roentgenographically with a cyst of dental 
origin. Pain was not present, and no enlarge- 


buccal surfaces of the right maxilla, because 
her brother had been treated for a disease of 
the upper jaw for eight or nine years. The 
roentgenogram made at that time (Fig. 4c) 
shows that transformation of bone has taken 
place and that the disease involves an ap- 
preciably larger portion of the jaw than it did 
in Figure 48, the condition now extending as 
far distally as the region of the second molar. 

Although the region involved has become 
more extensive, it is also evident that deposi- 
tion of new bone has become a predominant 


Fig. 4.—Case of Paget’s disease. a, made June, 1923; 8, December, 1925; c, December, 


1930; D, November, 1937. 


ment was noted on the labial or palatal sur- 
faces. 

In December 1930, the patient returned to 
the clinic and came directly to the Section on 
Dental Surgery, complaining of vague pain 
which had been present for about three months 
in the upper anterior teeth. She was also 
concerned about a swelling on the labial and 


feature, and the involved region is more 
radiopaque than it was in Figure 48. There 
is still evidence of marked osteoporosis sur- 
rounding the root ends of the incisor teeth, 
but the lamina dura can no longer be seen in 
the region of osteoporosis. The roentgeno- 
logic appearance is somewhat similar to that 
of the early stages of apical granuloma. This 
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appearance may persist in certain teeth, even 
when the disease has reached its most ad- 
vanced stages. 

It is of interest to note that an expansion of 
the bone may take place relatively early and 
before there is any marked evidence of osteo- 
sclerosis or density in the roentgenogram. 
However, the teeth were in normal occlusion 
and tests for vitality revealed that the teeth 
in the involved region were slightly hyper- 
sensitive. Roentgenograms of the lower ex- 
tremities revealed Paget’s disease of the left 
tibia, but those of the skull and spinal column 
did not reveal any abnormality. The value 
for the serum calcium was 9.2 mg. per hun- 
dred cubic centimeters, and that for the 
serum phosphorus was 4.0 mg. per hundred 
cubic centimeters. A roentgenogram of the 
skull which was made in February 1932, did 
not reveal any abnormality, but roentgeno- 
grams of the left tibia and right humerus 
revealed evidence of the disease. The value 


Stafne and Austin—Roentgenograms in Cases of Paget’s Disease 


1207 


It is interesting to note what occurred in 
the region of the right maxillary sinus. In 
Figures 44 and 4B, the anterior wall of the 
sinus is seen to be slightly distal to the cuspid 
region. The floor of the sinus is in close 
proximity to the apices of the roots of the 
premolar teeth. Figure 4c shows that the 
floor of the sinus has moved upward and 
away from the roots of the premolar teeth. 
In Figure 4p, there is evidence of a further 
movement upward and the anterior wall of 
the sinus has assumed a position appreciably 
further posterior to the cuspid region, the 
size of the sinus being thus reduced. In many 
of the cases of advanced Paget’s disease of 
the maxillae, the size of the maxillary sinuses 
has been reduced to such an extent that there 
is no evidence of any part of them in the 
dental roentgenogram. This suggests that 
when expansion of the maxillary bone oc- 
curs, it tends to be greatest over the maxil- 
lary sinus. 


Fig. 5. 


for the serum calcium at that time was 9.1 
mg. per hundred cubic centimeters, that for 
the serum phosphorus was 3.5 mg. per hun- 
dred cubic centimeters, and that for the 
serum phosphatase was 26.3 units (Bodansky) 
per hundred cubic centimeters. 

Another dental roentgenogram was not 
made until November 1937. In the interval, 
the patient had not experienced any discom- 
fort in the maxilla, but slight additional 
expansion of the bone had taken place in the 
seven years since December 1930. The in- 
volved portion of the bone had become 
denser, but not markedly so. There was no 
pain present and the teeth were no longer 
hypersensitive when tests for vitality were 
made. Osteoporosis was still present near the 
apex of the root of the right cuspid tooth. 


Characteristic appearance in Paget’s disease. 


The feature which is characteristic of 
Paget’s disease and which we believe sets it 
apart from other diseases involving the bones 
of the jaw is. becoming apparent in Figure 4p. 
This is a deposition of hyperplastic cemen- 
tum on the roots of several teeth in the af- 
fected regions. Although this is as yet not 
marked in this particular case, it will be 
noted from a comparison with the roentgeno- 
grams made earlier that a noticeable amount 
of hyperplasia of cementum has appeared on 
the right central incisor, the right second 
premolar and the first molar. Hypercemen- 
tosis has not appeared in any of the upper or 
lower teeth situated in regions which are 
normal. 

Reports of Paget’s disease in dental 
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literature have been very rare, but, in a 
few instances, single cases have been re- 
ported in which reference has been made 
to observations based on the dental roent- 
genograms. Fox’ reported that dental 
roentgenograms made in a case of Pag- 
et’s disease of the maxillae revealed a 
cystic involvement of the apices of prac- 
tically all the maxillary teeth and noted 
“the presence of knobby growths and ir- 
regularity of the roots of all the maxil- 
lary teeth showing exostosed and 
sclerosed conditions of these roots.” This 
report is of interest since the roentgeno- 
gram probably showed a marked hyper- 
plasia of cementum ard also revealed 
evidence of the osteoporosis which tends 
to persist near the root ends of the teeth. 


of hypercementosis of one tooth, and 
more often several teeth, in the affected 
region. One of the patients was edentu- 
lous and, in the remaining four cases, the 
disease was in the early, or osteoporotic, 
stage. One of the dental roentgenograms 
which can be considered rather typical of 
the eighteen has been selected to illus- 
trate some of the salient features. (Fig. 5.) 
The mandible is normal and the maxilla 
contains alternating regions of osteoporo- 
sis and hypercalcification. The regions 
of osteoporosis are almost always great- 
est and are most often seen in the imme- 
diate vicinity of the roots of the teeth, 
particularly in the apical portion. This 
is particularly noticeable near the ends 
of the roots of the left cuspid and first 


Fig. 6.—Generalized osteitis fibrosa cystica. There is evidence of marked osteoporosis, and a 
giant-cell tumor is present in the region of the right maxillary second bicuspid and first molar. 


In his report of a case of Paget’s disease 
of the mandible, Seldin® said that roent- 
genograms revealed the presence of 
alternate areas of resorption and calcifi- 
cation and hypercementosis of the teeth. 
Cahn,’ who was able to make microscopic 
studies of a tooth and its surrounding 
bone in a case of Paget’s disease, found 
a hyperplasia of the bone and cementum. 
He suggested that the same condition 
which causes hyperplasia of the bony 
trabeculae probably is responsible for 
hyperplasia of the cementum. 

Of the dental roentgenograms made 
in the twenty-three cases of Paget’s dis- 
ease of the jaws, eighteen showed more 
than from a slight to an excessive amount 


bicuspid, and the right cuspid and first 
and second molars. It is possible that 
mechanical stress and trauma may be 
responsible for activity and a continu- 
ance of the resorptive phase of the dis- 
ease in these regions. The bony wall of 
the tooth socket appears to be completely 
obliterated, and the lamina dura which 
is seen under normal conditions is absent. 
The bone surrounding the roots probably 
is predominantly fibrous and is more or 
less continuous with the periodontal 
membrane. This probably explains why 
the bone tends to adhere to the root 
when the tooth is extracted. 

A rather uneven distribution of cemen- 
tum is seen to be developing, notably on 
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the root surfaces of the left cuspid and 
right first molar. With an increase in 
deposition and transformation of bone 
into “Paget’s bone,” there is probably also 
a simultaneous deposition of cementum. 
When the dense and _hypercalcified 
“Paget’s bone” has closely approximated 
the root of the tooth, the surface of the 
cementum presents a more nearly uni- 
form and regular outline, but a distinct 
lamina dura does not appear. This is seen 
in the left second bicuspid. The hyper- 
plastic cementum which forms in Paget’s 
disease probably is more cellular than 
that ordinarily formed, since it is often 
less radiopaque, and the original form of 
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are widespread pathologic changes that 
affect all bones. These changes are 
lacunar resorption, deposition, fibrosis 
and the formation of osteoblastomas, 
giant-cell tumors and cysts. Fibrosis of 
the marrow is a conspicuous feature, and 
Hunter and Turnbull’® have said that in 
an extensive examination of the whole 
skeleton, there was no section in which 
fibrosis was completely absent. Of the 
changes which take place in the skele- 
ton, lacunar resorption is the predomi- 
nant one. In some instances, certain 
bones may become thickened and in- 
creased in weight as a result of deposi- 
tion and fibrosis, but the skeleton as a 


Fig. 7.—Photomicrograph of giant-cell tumor shown in Figure 6. (>150.) 


the root can in many instances be seen 
distinctly, even when an excessive amount 
of dense bone is superimposed, through 
which the roentgen rays must penetrate. 


OSTEITiS FIBROSA CYSTICA 


There are two recognized forms of 
osteitis fibrosa cystica, one a generalized 
form, which is a disease of endocrine 
origin, and the other a local form, the 
etiology of which is as yet unknown. 

Generalized Osteitis Fibrosa Cystica.— 
This is produced by an excessive para- 
thyroid secretion which is usually asso- 
ciated with a parathyroid tumor. There 


whole is greatly reduced in weight. Cen- 
tral and extraperiosteal giant-cell tumors 
may grow extensively and produce ex- 
pansion of bone and swellings. 


As the disease progresses, pain, dis- 
abling deformities and fractures occur, 
and if the disease remains untreated, 
death usually occurs. The important part 
of treatment is surgical removal of the 
parathyroid tumor. In the majority of 
cases in which treatment is employed, the 
symptoms disappear, and there usually is 
roentgenographic evidence that the skele- 
ton returns to normal. 


Besides the marked rarefaction of bone, 
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an elevation in the concentration of 
serum calcium and serum phosphatase 
and a decrease in the concentration of 
serum phosphorus occur. A negative cal- 
cium balance and an abnormal excretion 
of calcium in the urine occur. There is 
a tendency for calcium to be deposited 
in the lungs, the gastric mucosa and the 
renal parenchyma. Renal stones fre- 
quently are present. 

The fundamental skeletal change is a 
decalcification. Camp," in a study of 
roentgenograms made in ten cases, said 
that this is revealed as a uniform miliary 
granular osteoporosis. The bony trabec- 
ulae become indistinct in outline and 
the cortical bone is thinned so that, in 
the early stages of the disease, the bones 
have a homogeneous ground glass ap- 


second bicuspid was very loose and the 
molar was slightly loose. Clinical exam- 
ination revealed a painless swelling, defi- 
nite but not marked, on the buccal surface 
of the maxilla. No carious teeth were 
present, and although there was slight 
movement, ail teeth, with the exception 
of the two mentioned, were relatively 
firm. The tumor was removed. The sec- 
ond bicuspid and the first molar also were 
removed. 

A photomicrograph of the giant-cell 
tumor is shown in Figure 7. Grossly, the 
root of the bicuspid appeared to be nor- 
mal, but there was a marked resorption 
of the palatal and mesiobuccal roots of 
the first molar. There is also unquestion- 
able evidence of this resorption in the 
roentgenogram. A certain degree of re- 


Fig. 8.—Focal osteitis fibrosa cystica of left maxilla. 


pearance. In the later stages, there may 
be evidence of giant-cell tumors and 
cysts and the bone outside these lesions 
may be osteoporotic. 

In five cases of generalized osteitis 
fibrosa cystica in which dental roentgeno- 
grams were available for the present 
study, there was roentgenologic evidence 
of osteoporosis. A roentgenogram made 
in one of these cases is illustrated in 
Figure 6. The patient was a man, aged 
52. The maxillae and mandible show a 
complete loss of normal trabeculation. 
The cortex is thinned and there is evi- 
dence of a uniform osteoporosis. In the 
region of the upper second bicuspid and 
first molar is seen a radiolucence, evi- 
dence of a central giant-cell tumor. The 


sorption probably was present on the root 
surface of the bicuspid as well. Micro- 
scopic examination of both teeth would 
have been most interesting, but unfor- 
tunately they were not saved. Thoma’ 
has made microscopic studies of three 
teeth removed from a patient who was 
suffering from hyperparathyroidism. 
Among other things, he found on the 
external surface of the roots of a molar, 
which was in contact with a giant-cell 
tumor, evidence of resorption, indicated 
by the presence of lacunae which ex- 
tended deep into the dentin and con- 
tained osteoclasts. Other parts of the 
roots of this tooth, which were not in 
contact with the giant-cell tumor, pre- 
sented evidence of hypercementosis. We 
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do not believe, however, that hyper- 
cementosis is a prominent feature in hy- 
perparathyroidism, at least not to the 
extent that it san be observed roentgeno- 
graphically. This belief is based on the 
fact that no abnormal amount of hyper- 
cementosis was observed in the cases 
which we studied, nor in the dental and 
lateral roentgenograms of a relatively 
large number of those illustrated in the 
literature. In no instance was there 
roentgenographic evidence of hyper- 
cementosis that would in any way be 
comparable with the excessive amounts 
noted on teeth in cases of Paget’s disease 
involving the jaws. 

Since generalized osteoporosis involves 
all skeletal structures, this osteoporosis is 
also revealed in roentgenograms of the 


Fig. 9.—Focal osteitis fibrosa cystica of 
mandible. 


bone of the maxillae and mandible. Tu- 
mor formation in the jaws, particularly 
the mandible, is not uncommon and, in 
many instances, the earliest symptom 
has been referable to the jaws. Borg*® 
has called attention to this fact. In a 
report of a case, he called attention to 
the case reported by Wilder** and to the 
eleven cases reported by others, in which 
the condition of the jaw was the earliest 
obvious evidence of the disease. To these 
can be added an additional case reported 
by Barr and Bulger,’* two cases reported 
by Ottenberg,’® three cases reported by 
Thoma’ (one of which came under his 
observation and two others, one which 
he presented by courtesy of Butler,’* and 
another by courtesy of Dresser’®), and 
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two cases reported by Cuthbertson and 
Mackey.” There are, no doubt, many 
others, since those which we have men- 
tioned were found from a rather cur- 
sory review of the literature. Barr and 
Bulger’s?® second case was one in which 
there had been a painless swelling on 
the upper jaw on the left side for eight 
months before the admission of the 
patient to the hospital. Three of the 
teeth at the site of the lesion had become 
loose and had been extracted by the 
patient himself. The lesion proved to be 
a giant-cell tumor. Roentgenograms re- 
vealed five tumors of the jaws, some of 
which were situated in the mandible. Six 
weeks after removal of the tumor from 
the upper jaw, a diagnosis of hyperpara- 
thyroidism was made and a parathyroid 
tumor was removed. ‘After the operation, 
the lesion in the mouth healed and there 
was no recurrence of the tumors. In 
their conclusions, the authors emphasized 
the necessity of determining the values 
for serum calcium in all cases of mul- 
tiple tumors of the bone. 

One of the cases presented by Cuth- 
bertson and Mackey” is interesting be- 
cause of the long course of the disease. A 
swelling had appeared on the right side 
of the mandible in 1913. This was re- 
moved two years later. In 1920, there 
was a recurrence of the mandibular tu- 
mor, with widespread destruction of 
bone, and the right side of the mandible 
was removed. The pathologic diagnosis 
was giant-cell tumor. In 1926, roentgeno- 
grams showed widespread decalcification 
of other bones. In 1932, nineteen years 
after the original swelling on the jaw had 
appeared, a parathyroid tumor was re- 
moved. 

Focal Osteitis Fibrosa Cystica.——Focal 
osteitis fibrosa cystica may affect one or 
more bones, and its incidence is greater 
than that of the generalized form. The 
progress is usually much slower and there 
is a tendency for it to become arrested. 
The most common complication is spon- 
taneous fracture. The values for the 
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serum calcium and serum phosphorus are 
normal; the value for the serum phos- 
phatase is normal, and the calcium bal- 
ance also is normal. Roentgenograph- 
ically and pathologically, the localized 
cysts associated with the disease resemble 
the lesions seen in generalized osteitis 
fibrosa cystica. However, the bone is 
normal in the uninvolved regions. 
Excessive hypercementosis probably 
does not occur on the roots of teeth 
which are situated in regions of the jaws 
that may be involved. Two roentgeno- 
grams in which teeth are present in such 
regions are illustrated. Figure 8 is a 
roentgenogram of a left maxilla in which 
fibrosis is the predominant change, and 
Figure 9 shows a mandible in which an 
early cyst is developing. There is no roent- 


whether one is dealing with Paget’s dis- 
ease or osteoma, from an examination of 
the bone only. Roentgenograms of the 
involved regions often reveal intermit- 
tent rarefaction and osteosclerosis simi- 
lar to that found in Paget’s disease. Only 
rarely is there evidence of concentric lines 
of deposition of bone which may be 
characteristic of osteoma. It generally 
was noted that osteoma was more or less 
localized, whereas Paget’s disease tends 
to involve the entire jaw. A study of the 
teeth showed that in no instance was 
there roentgenographic evidence of ab- 
normal hypercementosis. On the other 
hand, resorption of the roots of the teeth 
in the region of the osteoma was seen in 
several instances. Figure 10 shows an 
osteoma in the right maxilla. Two bi- 


Fig. 10.—Osteoma of right maxilla. 


genographic evidence of hypercementosis 
in either of them. In the case in which 
the roentgenogram of the mandible was 
made, there was involvement of the right 
humerus complicated by a fracture of 
that bone. 


OSTEOMA 


It is conceivable that Paget’s disease of 
the maxillae and mandible might be con- 
fused with osteoma, particularly in those 
advanced cases in which enlargement 
and deformity are present. With this in 
mind, the dental roentgenograms that 
were made in twenty cases of osteoma in 
which the teeth were present were ex- 
amined. It was at once evident that one 
comes to no definite conclusion as to 


cuspids and two molars are situated in 
the region of the growth. There is no 
evidence of hypercementosis on any of 
the teeth and there is probably no re- 
sorption. Figure 11 shows an osteoma in 
the posterior region of the right side of 
the mandible. There is a marked re- 
sorption of the roots of the first and sec- 
ond molars. 


SUMMARY 


Involvement of the maxillae and man- 
dible in Paget’s disease is probably much 
more common than previously supposed. 
There was definite roentgenologic evi- 
dence of Paget’s disease of the jaws in 
at least twenty-three, or 16.6 per cent, 
of the 138 cases reviewed in this study. 
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As the mandible was involved in only 
three of these cases, involvement at this 
site must be considered a rare occurrence. 
In no instance was there definite roent- 
genographic evidence of the disease in 
both jaws in one case. 

Hypercementosis is a dominant and 
characteristic feature in Paget’s disease of 
the jaws. Therefore, when the jaws are 
involved and when teeth are present, a 
dental roentgenogram may be of value as 
an additional factor in differential diag- 
nosis, since it serves to distinguish Paget’s 
disease from osteoma and osteitis fibrosa 
cystica. 

The dental roentgenogram may also be 
of value in the investigation of suspected 
cases of generalized disease of bone, since, 
in some instances, there may be roent- 
genologic evidence in the jaws when such 
evidence is absent in the skull. It is evi- 
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EFFECT OF CALCIUM-PHOSPHORUS DEFICIENT 
DIETS DURING PREGNANCY AND LACTATION 
ON VITALITY AND RESISTANCE TO DECAY 


By Don Cuatmers Lyons, D.D.S., M.S., Ph.D., Jackson, Mich. 


HERE is considerable interest in 
e4 the question of the relationship be- 

tween deficiencies of mineral salts 
in the diet and resistance of the teeth to 
dental decay, particularly in instances 
wherein the diet is ideal in all other fac- 
tors, including vitamins. In undertaking 
the following experiment, it is realized 
that the results obtained with the white 
rat may not be applicable to the human 
being, but it is believed that they are of 
basic importance. 

It has been shown in the previous re- 
ports of various investigators’ * * * that 
it is possible to produce a type of caries 
in the teeth of the albino rats almost at 
will by feeding adequate diets containing 
fermentable foods contaminated by acido- 
genic bacteria, or if the food particles are 
of a certain size. All of the animals used 
in these previous experiments have been 
normal rats, of normal parents, and 
produced under ideal laboratory condi- 
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tions. In other words, the teeth of such 
rats may be presumed to be normal, 
healthy teeth, ideal in calcification and 
in structural form. It seems that results 
obtained with such experimental animals 
could hardly be comparable to presump- 
tions related to the average human being, 
who has probably been subjected to 
many variations in diet or to dietary de- 
ficiencies and disturbances during the 
early years of life. Because of the pres- 
ence of these factors in previous inves- 
tigations concerning the causes of dental 
decay, it was decided to attempt to 
cause the formation of defective tooth 
structure in albino rats by feeding diets 
deficient in calcium and phosphorus to 
the female rat during pregnancy and 
subsequent lactation. It has been deter- 
mined that the teeth of the albino rat 
form or calcify during the first thirty- 
three days after birth.° Therefore, for 
experimental pu-poses, a number of ma- 
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ture female rats of known parentage 
and dietary history were divided into 
four groups. 


EXPERIMENTAL PROCEDURE 


Group 1, containing female rats Nos. 
1533, 1526, 1702" and 2086, were placed 
on special diet A, used in this experi- 
ment, when they were mated. 

Group 2, female rats Nos. 1520, 1394, 
17027 and 1659, were placed on diet A, 
at a time when weight increases showed 
that pregnancy was about one-half com- 
pleted. 

Group 3, female rats Nos. 1520", 1492, 
2086 and 1624, were given special diet 
A at the beginning of lactation or the 
termination of pregnancy. 

Group 4, female rats, the controls, con- 
sisting of three rats, Nos. 1520, 16245 
and 1650°, were fed the stock diet B, 
known to be complete in all food ele- 
ments. 

The special diet, called diet A, used 
in this experiment was as follows: 


Polished rice 67 per cent 
Egg albumin 18 per cent 
Brewers’ yeast 5 per cent 
Cod liver oil 5 per cent 
Salt mixture 4 per cent 


This salt mixture, Osborn-Mendel No. 
30, consists of : 


Magnesium carbonate 
Sodium carbonate 
Potassium carbonate 
Hydrochloric acid 


21.30 parts 
30.10 parts 
118.60 parts 
95-30 parts 


Sulfuric acid 9.20 parts 
Citric acid 30.60 parts 
Ferric citrate 6.34 parts 
Potassium iodide 0.02 parts 


Manganese sulfate 
Sodium sulfate 
Potassium aluminate 


0.072 parts 
0.248 parts 
0.0245 parts 
Actual chemical tests show that the 
calcium salts in this diet are only 0.0066 
gm. per hundred grams of food, and the 
phosphorus salts only 0.07692 gm. per 
hundred grams of food, or slightly lower 
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than the theoretical calculations, which 
were 0.009 gm. calcium and 0.096 gm. 


phosphorus. The stock diet B was as 
follows : 
Wheat 25 per cent 
Corn 25 per cent 
Oats 25 per cent 
Flaxseed oil meal 10 per cent 
Whole milk powder 15 per cent 


Green vegetables ad lib. 
Calco-meal added, 20 parts in 1,000 
parts of basal diet. 


Group 1.—The albino rat No. 1522", 
weighing 245.0 gm., with eight previous 
litters, was mated with 2093 and later 
with 1710*. There was little gain in 
weight during the ten weeks’ experi- 
mental period and no pregnancy resulted. 
After the first unsuccessful attempt to 
cause a pregnancy, leaf lettuce was 
added to the diet, on the presumption 
that there might be a vitamin E defi- 
ciency, but no different results were ob- 
tained with this diet. 

Rat No. 1526, weighing 263.0 gm., 
with seven previous litters, was mated 
first with 1624 and then 2016'. No 
pregnancy resulted. A gain in weight of 
17 gm. occurred during the ten weeks’ 
experimental period. 

Rat No. 1702", weighing 213.0 gm., 
with seven previous litters, was first 
mated with rat No. 1710’, but no preg- 
nancy resulted. The rat was then mated 
with 1342>, pregnancy resulting in a lit- 
ter of eight, seven of which died at birth 
and one twenty-four hours later. 

Rat 2086, weighing 166.0 gm. with one 
previous litter, was mated with 2016', 
pregnancy resulting in a litter of nine. 
The mother rat killed all of these within 
a period of twenty-four hours. 

When it became apparent that it was 
impossible to cause a pregnancy in rats 
1522" and 1526 on diet A, they were 
given a resting period of eight weeks on 
the stock diet B. At the end of this 
period, they were remated and placed on 
diet A’. This diet is the same as diet A 
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with the exception that the salt mixture 
is changed to the following : 


Sodium chloride 4-7 gm. 
Magnesium sulfate (anhydrous) 7.2 gm. 
Sodium phosphate (NaH, PO, H,O) 


9-4 gm. 
Potassium phosphate (K,HPO,) 25.8 gm. 
Calcium phosphate (CaH, (PO,)2 


H,O) 14.6 gm. 
Calcium lactate 35.1 gm. 
Ferric citrate 3.2 gm. 


This is a complete salt mixture and 
supplies sufficient mineral salts. Preg- 
nancies resulted in both instances. Rat 
No. 1522" produced a litter of seven, and 
rat No. 1526, a litter of six. 


GROUP 2 


Rat No. 1520, weighing 247.0 gm. 
with eight previous litters, was mated 
with 1799", pregnancy resulting in a lit- 
ter of eight. These immediately devel- 
oped tonic spasms, which were presumed 
to be due to calcium deficiency. All of 
the litter died within a period of fourteen 
days after birth. 

Rat 1394", weighing 284.0 gm., with 
eight previous litters, was mated with 
1881, pregnancy resulting in a litter of 
six. Two of the young died; the others 
were raised to maturity. 

Rat 1702', weighing 202.0 gm., with 
seven previous litters, was mated with 
1942", pregnancy resulting in a litter of 
nine. The mother rat ate these within 
a period of twenty-four hours. 

Rat 1650, weighing 255.0 gm., with 
six previous litters, was mated with 
2086, pregnancy resulting in a litter of 
five. These were raised to maturity. 

Group 3.—Rat 1520°, weighing 245.5 
gm., with ten previous litters, was mated 
with 1794", pregnancy resulting in a lit- 
ter of eight, which were raised to matur- 
ity. 

Rat 1492, weighing 310.4 gm., with 
ten previous litters, was mated with 1881, 
pregnancy resulting in a litter which the 


mother killed and ate before they could 
be counted. 

Rat 2086", weighing 201.3 gm., with 
one previous litter, was mated with 
1794". Pregnancy resulted in a litter of 
ten, which were raised to maturity. 

Rat 1624’, weighing 244.0 gm., with 
four previous litters, was mated with 
2086. Pregnancy resulted in a litter of 
eight. 

Group 4.—Rat 1520", weighing 282.1 
gm., with ten previous litters, was mated 
with 1342>, Pregnancy resulted in a lit- 


ter of eight, which were raised to matur- 


ity. 

Rat 1624, weighing 249.0 gm., with 
seven previous litters, was mated first with 
1659, then with 1794''. No _preg- 
nancy resulted in either case in 100 days. 

Rat 1650°, weighing 248.0 gm., with 
seven previous litters, was mated with 
17107. Pregnancy resulted in a litter of 
eight, which were raised to maturity. 

A total of twelve litters were obtained 
from the fifteen female rats in the ex- 
periment, or a total of eighty-seven 
young. Five litters were killed by the 
mother rats or died before maturity. 

The litters which were raised to ma- 
turity, considered as being 28 days, were 
placed on a caries-producing diet the 
thirty-third day after birth. This diet, 
called C, was as follows: 


Rice 63 per cent 
Alfalfa leaf meal 15 per cent 
Casein 10 per cent 


Yeast (dried) 10 per cent 
Calcium carbonate 1 per cent 
Iodized. salt I per cent 


Tests show that this diet contains 
0.4742 gm. of calcium salts, per hundred 
grams of food, and 0.2821 gm. of phos- 
phorus salts. The rice in the diet was 
ground so that 52 per cent was retained 
by a No. 20 screen, 47 per cent by a No. 
40 and 0.05 per cent by a No. 60, 0.05 
per cent being classified as dust. The 
food was then placed in individual metal 
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containers and sterilized in an autoclave, 
after which 20 cc. of a 48-hour culture 
of Lactobacillus acidophilus was added. 
This strain of bacteria had been pre- 
viously isolated from human teeth.‘ 


DENTAL DECAY 


The litters of rats fed this diet were 
examined at regular daily intervals, the 
following results being obtained : 

Rats from the litter of 1650-2086 and 
1394'-1881, of Group 2, developed decay 
of the teeth in seven weeks. 

Rats from the litter of 1520°-1794'", of 
Group 3, developed dental decay in 
eight weeks. 

Rats from the litter of 2086'-1794", 
of Group 3, developed dental decay in 
six weeks. 

Rats from the litter of 1520-1342, of 
Group 4, developed dental decay in nine 
weeks. 

Rats of the litter of 1650°-1710', of 
Group 4, developed dental decay in eight 
weeks, 


MINERAL ASH 


The jaws of these rats were saved, the 
fat was extracted and the bones were 
ashed. The following results were ob- 
tained : 

Rats from litter 1520-1794", average 
ash 66.8 per cent. 

Rats from litter 1650-2086, average 
ash 66.0 per cent. 

Rats from litter 2086'-1794', average 
ash 68.7 per cent. 

Rats from litter 1520>-1342>, average 
ash 68.3 per cent. 

Rats from litter 1650'-1710', average 
ash 68.4 per cent. 


COMMENT 
PART I 


The results obtained in this experiment 
are of necessity only preliminary. The 
limited number of rats used places many 
restrictions on the possibility of drawing 
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definite conclusions. In this experiment, 
however, there were observed and re- 
corded a number of interesting facts 
which confirm the value of investigation 
in this field and continuation of the 
study of this problem. 

Failure to produce a litter which could 
be carried to maturity in the first group, 
that in which the calcium-phosphorus 
deficient diet was fed from the time the 
male and female rats were placed to- 
gether, suggests the possibility that the 
diet was the chief factor in the failure. 
This theory seems to be borne out by the 
fact that, with the substitution of a diet 
containing sufficient calcium-phosphorus, 
diet A’, pregnancies resulted. However, 
several other presumptions suggest them- 
selves : 


Fig. 1.—Lack of over-all development in rat 
of Group 3 (left) as compared with one of 
Group 4 (right). 


1. The rats which had had seven or 
eight previous litters did not mate. This 
may have been due to the age of the 
rats, to the lack of mineral salts to stim- 
ulate the glands or to vitamin E defi- 
ciency. 

It is not believed that the failure can 
be traced to the male rats because they 
were used with other female rats and 
pregnancies resulted. The addition of 
leaf lettuce to the diet as a source of 
vitamin E did not change the results. As 
pregnancies resulted in the younger rats 
of this group as in other groups, it may 
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be presumed that these younger rats had 
a greater mineral tidal reserve. 

2. In view of the result obtained with 
diet A’, it may be presumed that failure 
to raise the litters which were obtained 
in this group is due to the calcium-phos- 
phorus deficiency of the female from the 
beginning of pregnancy. 

3. The size of the litter is evidently 
a factor in the ability of the mother rat 
to raise her young to maturity when fed 
a calcium-phosphorus deficient diet. It 
will be noted that the rats in Group 2 
which raised their young were those hav- 


RELATIVE GROWTH 


The relative growth of the litters ob- 
tained in Groups 3 and 4 may be noted 
in the accompanying tabulation. 


RELATIVE GROWTH OF LITTERS IN 
GROUPS 3 AND 4 


Group 3 
Weight 
at Overall Head Fore Hind 
Age Gm. Length Legs Legs 
(Days) Cm. Cm. Cm. Cm. 
20 13.4 11.5 3.0 3.5 3.5 
28 20.1 12.5 3.0 3.7 3.9 


Fig. 2.—Great difference in size of Group 3 and Group 4 rat at 21 days. 


ing a litter of five or of six. Controlled 
litter size suggests possibilities of obtain- 
ing better results in this group. 

As is also indicated by later tabula- 
tions, it is apparent that the female rat 
has only a limited or definite amount of 
tidal or unfixed calcium-phosphorus salts 
which can be made available to her 
young. This fact is very important and, 
if it is possible to postulate a similarity in 
the human female, is of tremendous im- 
portance. 


Group 4 

20 33.0 15.6 3.8 4.0 5.0 

28 40.4 19.8 3.8 5.0 6.4 

It will be noted that there is a simi- 
lar lack of development in over-all length 
and size of head, fore legs and hind legs. 
(Fig. 1.) 

Roentgenograms were taken at 21 and 
28 days to determine the degree of cal- 
cification and the possible presence of 
rickets. (Figs. 2-3.) These demonstrate 
that this difference in size is not one of 
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lack of bone development, but of size of 
bones. Comparison of the two rats in 
Figures 2 and 3 showed that the differ- 
ence in amount of mineral salts is not 
one of lessened density in the deficient 
group, but of similar calcification and 
lessened bone size. These facts open 
many avenues of investigation of growth 
rates. 
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maximum of two weeks earlier than the 
control rats. This may indicate a struc- 
tural deficiency, for there is a slightly 
lessened quantitative amount of mineral 
salts, as the ash weights indicate. 

The ash percentage of all four groups 
was practically the same; which closely 
corresponds to the report of Hoppert, 
Webber and Canniff.t It is apparent 


Fig. 3.—Difference in size and similarity in bone density at 28 days as shown in roentgenogram. 


PART II 


The attempt to find distinctive differ- 
ences in the production of dental decay 
in rats presumed to be deficient in cal- 
cium and phosphorus was essentially a 
failure. It was found possible to cause 
dental decay in the teeth of all these 
rats, and it was found that there was 
no objective difference in the type or ex- 
tent of decay. Rats of Groups 2 and 3 
developed dental decay a few days or a 


from these results that the calcium-phos- 
phorus percentage of the teeth and jaws 
is a constant factor when there is not a 
vitamin D deficiency or rickets. Although 
the variable factor in their experiment 
was I per cent of calcium carbonate, 
Hoppert, Webber and Canniff found 
that there was only a difference of 6.5 
per cent between the ash percentage of 
rat jaws when the calcium carbonate 
was varied in the diet, but they noted 
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a difference in structural development. 

This investigation shows a small varia- 
tion between rats whose mothers were 
fed a calcium-phosphorus deficient diet 
during pregnancy and lactation, and nor- 
mal rats. The results of these two experi- 
ments lead to the presumption that such 
a variation is normal and not of impor- 
tance to the results. However, Swanson 
and Iob*® recently reported that when 
pregnant rats are fed 0.2 cc. of viosterol 
(250 D) per day, the calcium content of 
the pups is increased 9 to 10 per cent and 
the phosphorus 11 to 12 per cent over 
those of the control rats. 


CONCLUSIONS 


The conclusions to be drawn from this 
experiment are, it is believed, that a cal- 
cium-phosphorus deficiency in the diet of 
the pregnant and lactating female rat 
may cause the death of the litter if the 
litter is larger than six; that such a de- 
ficiency will result in a smaller size of the 
rats and may have some effect on the 
production or prevention of dental de- 
cay, and that although a calcium-phos- 
phorus deficiency dating from the begin- 


ning of pregnancy may not disturb the 
pregnancy, owing to the reserves in the 
mother rat, it will prevent the raising of 
the litter. If these data are applicable to 
the human being, the pregnant female 
has only a definite amount of tidal cal- 
cium-phosphorus available to the fetus, 
and if the demand on this amount is too 
great and the diet is not supplemented, 
the fetus may be deficient in size or be 
unable to maintain life. 
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TREATMENT OF A CASE OF CLASS IT, DIVISION 1, 


MALOCCLUSION 


By Howarp J. Bucuner, D.D.S., Oak Park, Ill. 


History—A boy, aged 10 years and 6 
months, presented himself for treatment in 
September 1933. The mother had been 
treated for a similar deformity. The father’s 
teeth are normal. A younger brother had a 
distoclusion. The birth was normal and in- 
fant history negative. The patient had measles 
at 4 years. The tonsils and adenoids were re- 
moved at 5 years. Previously to that time, 
the patient breathed through the mouth con- 
siderably, and still did a part of the time. 
Colds were frequent. The patient had a 
habit of wetting the lower lip and passing it 
between the maxillary central incisors. 

Etiology—Owing to the fact that the 


When erupted, the permanent cuspids were 
somewhat rotated. In the mandibular arch, 
the permanent teeth anterior to the first per- 
manent molars were all erupted. There was 
an excessive curve of Spee with some crowd- 
ing and rotation of the incisors and cuspids. 
The mandibular arch was distal to the maxil- 
lary arch the mesiodistal width of a cusp in 
the molar region. The bone and root struc- 
ture were normal. The upper lip was slightly 
deficient, the lower overdeveloped. 
Treatment.—Bands were placed on the 
maxillary first permanent molars with 0.040 
inch lingual extensions contacting the second 
deciduous molars and first bicuspids. A 0.036 


Fig. 1.—Models before treatment. 


mother had been treated for a similiar con- 
dition, there was a possibility that the boy 
had an inherited growth tendency toward the 
development of a Class II, Division 1, mal- 
occlusion. However, local conditions, such as 
the disturbance in respiration and the ab- 
normal functioning of the lower lip, seem to 
have been potent factors in creating the de- 
formity. 

Diagnosis—The maxillary arch was long, 
and narrow in the anterior region. The in- 
cisors were inclined labially and elongated 
with pronounced separations and some rota- 
tion of the central incisors. The second de- 
ciduous molars and deciduous cuspids were 
still in place, but were resorbing normally. 
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inch round labial arch was used with inter- 
maxillary hooks in the cuspid region, and 
0.020 inch wire loop stops in front of 0.036 
inch buccal tubes on each first molar. The 
arch was adjusted with the loops away from 
the buccal tubes until the incisor spaces were 
closed; at which time, they were made to 
contact the tubes, and thus a distal movement 
of the arch in the tubes was prevented. Dur- 
ing the first part of the movement, the labial 
arch was adjusted to cause a slight molar ro- 
tation, with a resultant lateral bicuspid expan- 
sion, by changing its form from a pointed 
arch to a more ideally rounded arch. At the 
same time, the wire was made to contact 
the incisors in the incisal third area, and 


IS 
e 
of 
e 
e 
d 
r 


1222 The Journal of the American Dental Association and The Dental Cosmos 


thus their vertical inclination was corrected. 

A removable 0.040 inch lingual arch was 
placed on the mandibular teeth, with bands 
on the first molars. The arch-wire was fitted 
closely to the teeth, resting on the cingulum 
of each incisor and cuspid. Intermaxillary 
hooks were placed on the buccal surface of 
each molar band as far distally as possible, 


Fig. 2.—Models 


round labial arch was placed on the mandibu- 
lar teeth, and the incisors were ligated to it 
with steel ligatures. The maxillary and man- 
dibular cuspids were banded and rotated into 
correct alinement. 

The patient was given exercises to develop 
the upper lip. He was asked to keep the lips 
closed, especially in the function of mastica- 


Fig. 3.—Photographs taken May 1937. 


so that the force of intermaxillary elastics 
would have a tendency to tip the molars 
forward. This was offset by a very slight 
bending downward of the lingual arch, caus- 
ing an elongation in the molar region and a 
depression in the incisor area. As soon as the 
arch relationship was corrected, a 0.036 inch 


tion. An attempt was made to stop him from 
wetting the lower lip. 

Active treatment was completed in January 
1936. A Hawley retainer was placed on the 
maxillary arch, to be worn at nights only. 
The lower arch was retained with a lingual 
arch with rests against the distal surface of 
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each cuspid. This was changed in May 1937 
to a Hawley retainer, which is being worn at 
nights only. 

Prognosis.—The maxillary left second mo- 
lar is not completely in place, but is erupting 
in a favorable position. The lower lip still 
seems a little irritated from abnormal func- 
tion, but is much improved. The mandibular 
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third molars are impacted. Whether they 
will erupt remains to be seen. They should 
be observed carefully until they either erupt 
or are removed. As a whole, the case pre- 
sents a fairly satisfactory functional occlusion, 
which, with favorable forces in the future, 
should continue to show improvement. 
1011 Lake Street. 


TISSUE CHANGES IN DENTAL CARIES 


By Epmunp App.esauM, D.D.S., New York City 


HIS study is an attempt to deter- 

mine the relative importance of the 

various and variable factors which 
have been implicated in the mechanism 
of caries. 

In the Coordinated Report’ of the Co- 
lumbia University Research Group (C. 
F. Bodecker, chairman), it was concluded 
that the process of dental decay is as- 
sociated both with environmental con- 
ditions related to food retention and 
lactobacillus fermentation, and with 
physiologic conditions related to calcium 
phosphorus metabolism. 

With incomplete information on many 
of the factors in caries, it is difficult to 
say, with finality, what is the most impor- 
tant factor. In this tentative picture of 
the factors at work in caries, I have ar- 
ranged the findings in environmental 
and physiologic groups. 


BACTERIA AND ENAMEL DECALCIFICATION 


Enamel decalcification is the essential 
lesion of dental caries. In artificial decal- 
cification studies, it was seen that the 
parts of the enamel crown most readily 

From the Division of Cral Histology, School 
of Dental and Oral Surgery, Columbia Uni- 
versity. 

Read before the Section on Therapeutics, 
Pathology and Research at the Seventy-Fourth 
Annual Midwinter Meeting of the Chicago 
Dental Society, February 17, 1938. 


Jour. A.D.A. & D. Cos., Vol. 25, August 1938 


decalcified are the tips of the cusps, but 
this is a most unusual region for the in- 
ception of dental caries. On the other 
hand, it is evident, from the usual site 
of caries, that the important factor in 
the location of a lesion is not the solu- 
bility of the enamel, but an inaccessibility 
of the area such that bacteria and food 
particles are not dislodged from it. 

The work of Bunting and Palmerlee? 
indicates the great importance of lacto- 
bacilli in the actual decalcification of 
enamel by lactic acid. Bunting regards 
B. acidophilus as the causative factor in 
caries in man. He has observed a reduc- 
tion in the acidophilus count and the 
arrest of caries after removal of carbohy- 
drates, especially sugars, from the diet. 
Therefore, he places the acidophilus 
count first in the caries problem. Waugh? 
stresses the use of sugar in the production 
of caries among the Eskimos, who, on 
their native diet, do not have caries. 

Bacteria other than lactobacilli may be 
found in dental caries. Figure 1 is a typ- 
ical picture of proximal caries. This 
specimen was excised in block by the 
Zemsky technic. The patient was a 
woman, aged 29, suffering from both 
pyorrhea and dental caries. The photo- 
micrograph shows a lower left lateral 
incisor with a small mesial cavity at C 
and a large distal cavity at DC. The pulp 
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chamber is seen at P. Parts of two ad- 
joining teeth are also shown. At B, we 
see bacteria clinging to the smooth 
enamel surfaces E or lodged in cavities 
in the dentin at C and DC. In the net- 
work of these filaments, bacteria lodge, 
and are protected from being washed 


composition of food particles. The re- 
sultant products may cause injury to the 
gingival epithelium and the enamel as 
seen by the gingival inflammation at G 
and the cavities at C and DC. Of course, 
in the case of occlusal fissures, food im- 
paction is the result of their anatomic 


Fig. 1.—Photomicrograph of decalcified section of lower left lateral incisor and two ad- 
joining teeth, in a patient, aged 29, suffering from caries and pyorrhea. The lateral incisor 
(P, pulp) has a small mesial cavity at C and a large distal cavity at DC. At B, filaments of 
bacteria are seen clinging to smooth enamel surfaces E or lodged in cavities in the dentin at 
C and DC. Bacteria lodge in the network of these filaments and cause decomposition of food 
particles. There is considerable gingival recession and inflammation at G. 


away by saliva or removed by the friction form. This retention of food particles 
of the food bolus. Thus, these organisms also invites bacterial proliferation, with 
can, by their enzymatic action, cause de- fermentation and rapid decalcification. 
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FOOD IMPACTION 


Hirschfeld* has described a type of 
food impaction in the interproximal 
spaces through occlusal pressure. He 
states that the incidence of dental and 
periodontal disease initiated by this type 
of food impaction is far greater than is 
generally appreciated. One type of the 
food impaction mechanism is caused by 
extrusion of a tooth beyond the occlusal 
plane. In this type, proximal caries 


food impaction and retention at the neck 
of the tooth is responsible for the rapid 
destruction of the root. 

Another specimen showing a food im- 
paction mechanism is seen in a ground 
section of a right lower cuspid and bi- 
cuspid. (Fig. 3.) There is torsion of the 
bicuspid so that the incipient carious le- 
sion is located on the lingual surface. 
There was food impaction in this case 
also because of the changed relations of 


Fig. 2.—Photomicrograph of bicuspid of elderly man with active caries of root (CC) and 
incipient enamel caries (IC). E, enamel; D, dentin; P, pulp. This illustrates a food impaction 
mechanism in the interproximal space after extrusion of a tooth beyond the occlusal plane 
(Hirschfeld). Proximal caries occurs on the elongated tooth. 


seems to occur first on the side of the 
elongated tooth. The caries usually has 
its inception in the denuded cervical ce- 
mentum. Thus, in the photomicrograph 
of a bicuspid tooth of an old man (Fig. 
2), a lesion of incipient caries is seen on 
the enamel and a large cavity on the 
root. Doubtless, the greater amount of 


the marginal ridges, as pointed out by 
Hirschfeld. 

Two lesions of incipient caries on the 
proximal surfaces of these teeth are seen 
in this photomicrograph just below the 
contact point. This is the region where, 
as shown previously, bacteria cling to 
smooth enamel surfaces and are not re- 
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moved by friction, etc. A recent study 
by Beust® of caries on interproximal 
surfaces of extracted teeth showed, para- 
doxically, some lesions within the bound- 
aries of the facets that were due to wear 
on contact points. This photomicrograph 
may explain such findings, in that the 
continued eruption of the cuspid in re- 
sponse to occlusal wear would change 


ical injury of enamel® has significance in 
the etiology of dental caries. This fun- 
damental question of the mechanism of 
caries penetration was studied by Adam 
and me (Jj. D. Res., April 1938), using 
ground sections of rat and human teeth. 
In addition to the classic histologic tech- 
nics, a soft x-ray apparatus’ was em- 
ployed. Soft x-ray pictures taken of thin 


Fig. 3.—Photomicrograph of ground section of high lower cuspid and bicuspid. There is 
considerable attrition of the cuspid. The bicuspid is in torsion so that the incipient carious 
lesion is located on its lingual surface. Both incipient carious lesions are located just below 
the contact point. Continued eruption of the cuspid in response to occlusal wear would 
change the location of its incipient carious lesion to the new contact point. 


the location of the incipient carious le- 
sion to the new contact point. 


MECHANICAL INJURY VERSUS 
CALCIFICATION 


It was asserted recently that mechan- 


ground sections and correlated with 
photomicrographs show delicate changes 
in the density of the calcified tissues as a 
result of bacterial activity. 

Rosebury, Karshan and Foley® have 
shown three distinct types of experi- 
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mental dental lesions in rats, all produced 
with diets containing coarsely ground 
cereal particles. The first type, beginning 
in enamel at the base of molar fissures, 
seems comparable to human caries. They 
postulated a process of forcible impaction 
of the coarse cereal particles into favor- 
able regions to explain fissure caries, as- 
suming that dental caries arises from 
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less diffuse area of enamel decalcification 
occurs.” These alternative mechanisms of 
caries penetration clearly correspond with 
the “lamellar” and “diffuse” enamel le- 
sions of Rosebury et al. Whether the 
so-called “lamellae” are actually cracks 
in some or all of these instances is a ques- 
tion. 

Rat molars with incipient fissure caries 


Fig. 4.—Above: Photomicrograph of rat molars with caries at base of fissure F. This lesion 
was produced with an experimental diet containing coarsely ground cereal particles (Rosebury, 
Karshan and Foley). There is a “crack” or lamella at the base of the fissure in the center of 
the carious lesion. Below: Grenz-ray picture of ground section above. This roentgenogram 
shows decalcification alongside the ‘“‘crack” or lamella, indicating that decalcification rather 
than fracture is the essential cause of enamel destruction. 


bacterial action on retained carbohydrate 
food particles. 

King® believes that rat fissure lesions 
are preceded in some instances by a 
“crack” at the base of the fissure, al- 
though, in other instances, “a more or 


are seen in the photomicrograph, Figure 
4, where F is a molar fissure of a rat with 
a “crack” at the base. The grenz-ray pic- 
ture below (Fig. 4) shows that decalcifica- 
tion of the enamel is present alongside 
the “crack” or lamella. This indicates 
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that decalcification is the essential cause 
of the enamel destruction, in accordance 
with the theory of W. D. Miller. 

This finding also applies to human 
teeth. In a study of incipient fissure 
caries in human molars, “cracks” or la- 
mellae are often seen at the base of the 
fissure (F, Fig. 5) ; yet the grenz-ray pic- 


decalcification seen on the buccal enamel 
plate E. The grenz-ray picture bélow 
(Fig. 6) also shows this. 


PHYSIOLOGIC FACTORS IN CARIES 
Although the importance of mechan- 
ical factors in caries is recognized, frac- 
ture of enamel does not seem to be the 


Fig. 5.—Above: Photomicrograph of human molar with beginning caries in fissure F. A 
“crack” or lamella is seen at the base of the fissure. Below: Grenz-ray picture of molar section 
seen above. The roentgenogram shows beginning decalcification at the sides of the fissure as 


well as in the “crack.” 


ture shows beginning decalcification at 
the sides of the fissure as well as penetra- 
tion along the “crack.” (Fig. 5, below.) 
In one striking specimen, the penetration 
along the lamella info dentin (D, Fig. 6) 
was slightly in advance of the cone of 


initial lesion since fractures or lamellae 
are seen in control rats. But enamel frac- 
ture is of importance in removing débris 
and the overhanging wall, etc. Mechan- 
ical or anatomic form is related to caries. 
Bossert® found what appears to be a defi- 
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nite relationship between the acuteness of 
the angle formed by the cusps of the 
teeth and their liability to caries. Bo- 
decker’® suggested that the rapid decay 
of occlusal fissures is caused by mechan- 
ical pumping into the depth of the fis- 
sure, and under the pressure of mastica- 
tion, of the acid formed there. On the 
other hand, the smooth proximal surfaces 
are anatomically unsuited to such a 
process, and so decay there is relatively 
slow. 

Although environmental conditions 
play a réle in the mechanism of caries, 
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by McBeath" on groups of children be- 
tween 8 and 14 years of age. In all cases, 
the incidence of caries was reduced sig- 
nificantly in those groups wherein addi- 
tions had been made to the basal diet. 
There are two possible mechanisms 
through which such physiologic influences 
might operate in caries resistance. On 
the one hand, there is the possibility that 


- systemic influences operate by way of 


the saliva ; on the other, it is possible that 
they operate through pulp and dentin. 
Conceivably, both of these mechanisms 
might obtain. 


Fig. 6.—Above: Photomicrograph of ground section of human molar; cross-section showing 
buccal enamel plate E and dentin D. A dark incipient carious lesion is seen in the enamel, 
terminating in a lamella or “crack” which extends into the dentin. Below: Grenz-ray picture of 
molar section seen in Figure 8. Decalcification of the enamel is seen as a wedge terminating in 


the lamella which reaches into the dentin. 


there is also a possibility that physiologic 
conditions play a part. Thus, in rats 
which developed fissure caries on the 
coarse-grain-particle diet, the time at 
which decay started and the rate at 
which it progressed were both markedly 
influenced by the adequacy of the diet.® 
Human dietary studies were carried out 


Bunting pointed out that deficient 
diets may cause dental caries by altera- 
tion of the saliva whereby the oral envir- 
onment is rendered more conducive to 
increased activity of acid-producing or- 
ganisms. It is logical to assume that the 
reverse may also be true. Adequate diets 
may increase resistance to dental caries 
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by alteration of the saliva whereby the 
oral environment is rendered hostile to 
the activity of acid-producing organisms. 

But the evidence for salivary reminer- 
alization of an area of incipient caries 
is not satisfactory. Andresen’? asserted 


sections of teeth showing incipient caries. 
He found by this method that the carious 
zone of enamel was of the same “sign” as 
the unaffected enamel, whereas the band 
of demarcation was changed. He wrote: 

As these acids have diffused from the sur- 


Fig. 7.—Photomicrograph of proximal incipient carious lesion of enamel, taken with ordinary 


light. (X150.) 


Fig. 8.—Photomicrograph of lesion shown in Figure 7, with polarized light. Several dark 


bands are seen around the lesion. 


that caries incipiens is intermittent, which 
means that demineralization (by bac- 
teria) and remineralization (by saliva) 
alternate. He attempted to demonstrate 
this by polarized light studies of ground 


face through the cuticula, the lamellae and 
organic reticulum, and on their way have 
had the effect of making the enamel posi- 
tive double-refracting, and as this part has 
again become negative, we have thereby a 
proof of the salivatoric remineralization. 
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How would these changes in the double re- 
fraction be able to take place if the diffusion 
of acid had not been followed by a diffusion 
and absorption of calcium salts? 


I'? confirmed Andresen’s work with 
polarized light, but found that the car- 
ious cone of enamel when studied by 
“hard” x-rays was actually decalcified. I 
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disclosed a line of apparent opacity, often 
extending partly or entirely through le- 
sions of incipient caries. Such cases sug- 
gested a possible change in systemic 
conditions operating through the saliva 
which actually remineralized a previously 
decalcified incipient lesion. 

However, Hollander and Saper’™ de- 


_ Fig. 9.—Above:. Photomicrograph of proximal incipient carious lesion IC with translucent 
zone TZ. E, enamel; D, dentin. (<65.) Below: Grenz-ray picture of section shown above. 
IC, decalcified incipient carious lesion; E, enamel; D, dentin. This picture indicates that the 


translucent zone is not decalcified. 


also studied these lesions with “soft” 
x-rays. The little cone of affected enamel 
was always more radiolucent than the 
normal, that is, unaffected, enamel. Con- 
tinued study of the soft x-ray pictures 


scribed a thin white (opaque) line which 
occurred at the enamel edge in grenz 
ray and other roentgenograms of ground 
sections of teeth and showed that this 
line is a photographic artefact of the 
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type known as the Mackie line. Further, 
we noted that we could change the ap- 
pearance (width) of the line merely by 
changing the voltage and exposure time 
of the grenz rays. 

Degree of calcification of teeth does 


not seem to affect liability to caries. Thus, 


tled enamel as compared with “hard” 
normal enamel has been observed.!® As 
W. D. Miller’® pointed out, “a tooth of 
sound structure, protected by sound 
enamel, will resist the action of acid 
many years, whereas a soft, imperfectly 
developed tooth under the same condi- 


Fig. 10.—Photomicrograph by ultraviolet light of one area of the incipient caries shown in 
Figure 9. IC, incipient carious lesion (opaque); TZ, translucent zone; E, “normal” enamel. 


(X220.) 


Fig. 11.—Left: Photomicrograph of upper bicuspid sectioned through “brown spots” on 
mesial and distal surfaces. (The mesial enamel was lost in grinding.) Two of these spots (in- 
cipient carious lesions) are seen on the distal enamel plate with dark bands of demarcation 
around them. Right: Grenz-ray picture of carious enamel at left. The striae of Retzius are 
made apparent by the penetration of acid into the enamel. Superimposed on the larger of the 
two lesions are small areas of radiolucency which lie along the surface of the enamel. 


in the individuals of one family with de- tions would show decay in the course of 
fective calcified mottled enamel, some a few weeks.” 

have rampant caries and others do not. Pickerill’’ showed that “the degree of 
However, the rapid destruction of mot- permeability of the enamel surface also 
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bears an inverse ratio to the time which 
has elapsed since its formation.” He 
studied permeability by observing the 
amount of penetration with silver nitrate 
in Maori and European teeth. “A point 
of importance to be noticed . . . is the 
comparative equality of penetration in 
the unerupted molars of both Maori and 
Europeans.” This seems to point to the 
fact that the cause of the subsequent dif- 
ference in the permeability of the 
various enamels is not entirely a devel- 
opmental one, but, rather, a property 
acquired largely after eruption. “Com- 
paring the second permanent molar of 
the Maori with the premolar of the first 
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(seen also in the grenz-ray film), there 
are dark bands surrounding the lesion, 
which are seen best in the polarizing 
microscope. Figure 7 is a photomicrograph 
in white light of a lesion of incipient 
caries enlarged 150 times. Figure 8 is 
the same lesion in polarized light. 
Mummery saw an analogy between 
the transparent zone sometimes formed 
around areas of incipient enamel caries 
(Fig. 9, above) and the transparent zone 
formed around caries in the dentin. In 
the grenz-ray picture of such a case’ (Fig. 
9, below), the enamel decalcification did 
not extend through the transparent zone. 
In an ultraviolet light photomicrograph 


Fig. 12.—Photomicrograph of human molar with proximal caries which has affected dentin 


at A. P, pulp. 


group, it is seen that in two years the 
Maori tooth has become as impermeable 
as the European tooth has in eleven 
years.” This variation in the rate of 
hardening may be a factor in the varia- 
tions in degree of caries among civilized 
and uncivilized peoples. 


PROXIMAL ENAMEL CARIES 


The very slowness of proximal decay is 
an aid to the study of enamel destruction. 
A large area of enamel decalcification 
always precedes bacterial penetration 
and cavity formation. In addition to 
the cone-shaped area of decalcification 


(Fig. 10), the transparent zone was 
clearer than the normal enamel, but the 
caries lesion was opaque. 

One interesting specimen was ground 
from an upper bicuspid tooth with 
“brown spots” on the mesial and distal 
proximal surfaces. The adjoining teeth 
were present at the time of extraction. 
In the photomicrograph of this bicuspid 
(Fig. 11, left), the lesions of incipient 
caries are seen on the distal surface, with 
a dark band of demarcation around them. 
In soft x-ray pictures (Fig. 11, right), 
only the enamel shows structural varia- 
tions, the dentin being overexposed. The 
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striae of Retzius are made apparent by 
the penetration of acid in the lesions. 
Superimposed upon the larger of the two 
lesions are a series of small areas of radio- 
lucency which lie along the surface of the 
enamel. 

Two interpretations of the x-ray pic- 
ture are possible: either the small radio- 
lucent areas represent a second carious 
attack on a previously “arrested lesion” 
or they indicate deeply decalcified 
enamel; whereas the “band of demarca- 
tion” is not so decalcified as the external 
enamel. The second interpretation would 
imply that these zones or bands around 
areas of incipient enamel caries indicate 


if, broadly speaking, sclerosis is to mean 
a reduced permeability of these tissues. 


CARIES IN THE DENTIN 


Once the caries process reaches the 
dentin, various changes may occur there 
according to systemic conditions. In 
some cases, there is a rapid penetration 
of dentin, resulting in death of the pulp. 
In others, a barrier to this penetration is 
the formation of a dense zone under the 
decalcified dentin, known as the trans- 
parent zone. This zone has been shown, 
by means of the x-rays,’® to be denser 
than normal primary dentin. Figure 12 
is a ground section of a human molar 


Fig. 13.—Grenz-ray picture of section seen in Figure 12; showing decalcification of enamel 


and radiopaque tract of affected dentinal tubules. 


early stages of decalcification prepara- 
tory to final dissolution. At any rate, 
similar “bands” are seen in artificial de- 
calcification of enamel. 

The wide difference in appearance of 
decaying enamel certainly justifies the 
inference that there is considerable varia- 
tion in the tissue resistance in relation to 
speed of caries penetration. Both the 
salts and the organic matrix of enamel 
may be regarded as passive defences 
against the acids produced by bacteria. 
Beust** has suggested a “sclerosis” of the 
dentin and the enamel as a part of the 
mechanics of caries resistance. While 
differing on details, I concur in this view, 


with both occlusal and proximal caries. 
The proximal caries has already affected 
the dentin. A soft x-ray picture (Fig. 13) 
of this section shows the decalcified 
enamel and dentin and also a radiopaque 
tract of primary dentin under it. 

Tomes and Miller believed that such 
zones under decay are due to a vital 
process of calcification, a theory with 
which Black disagreed. More recently, 
the question has been reopened. Beust 
demonstrated the “chromophobic” char- 
acter of such dentin tracts and suggested 
that the tract indicates a physiologic 
response to irritation. Fish maintains 
that caries, on reaching the dentin, kills 
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the exposed tract of fibers down to the 
pulp. Bodecker and I’* showed that, in 
many cases, such affected fibers undergo 
a fatty metamorphosis, as shown by their 
selective staining with sudan IV. In some 
cases, calcification occurs on the site of 
such fatty changes. This phenomenon is 
of considerable importance theoretically, 
in rendering apparent at least one in- 
ternal mechanism of the tooth which can 
resist, more or less, the progress of the 
acid of decay. 


SUMMARY 


As has been stated, it is difficult to say 
with finality what is the most important 
factor in the mechanism of caries. Evi- 
dently, there is a related series of events 
leading to the destruction of a tooth. 
Which event should be singled out for 
special notice is a question of point of 
view. A central event is enamel decalci- 
fication, which is always present at the 
inception of caries. An environment con- 
ducive to the survival of acid-forming 
organisms is offered by certain areas of 
the teeth; which allows them to remain 
undisturbed. The carbohydrate in the 
diet also plays a réle, in furthering the 
proliferation of acid-forming bacteria, by 
impaction in these favorable regions. 

The reduction of caries on protective 
diets indicates the operation of a mech- 
anism of resistance. This may operate 
through the saliva or the pulp. The sa- 
liva may become hostile to the activity of 
acid-producing organisms. Certain roent- 
genographic studies cast doubt on the 
possibility of salivary remineralization of 
areas of incipient caries. 

Evidence has been presented for the 
concept of a variable tissue resistance in 
the wide variation in appearance of de- 
caying enamel. Such a passive resistance 
to acid may be due to enamel “sclerosis.” 
Even more striking is the resistance of 
the dentin. A zone of increased density 
has been demonstrated under caries in 
some cases. Another barrier is a seal of 
secondary dentin. 
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CARE OF THE DENTIST’S EYES 


By Ricwarp L. Bower,* M.D., D.D.S., F.A.C.S., Kansas City, Mo. 


N none of the professions or arts is 

eyesight more important than in den- 

tistry. It is a profession which com- 
bines in its finished work perfect fit, ap- 
proximation, symmetry and color. It 
calls for extreme acuity of vision while 
working in a cavity, the mouth, with a 
field that is difficult of access and diffi- 
cult to illuminate, and working, many 
times, by a reflected vision in a mirror. 
The wonder is that the dentist’s eyes 
withstand the daily strain. 

The term “eyestrain” is rather mislead- 
ing. The effects are often not referable 
to the eyes themselves, but rather to re- 
mote parts of the body. For instance, 
sixty years ago, S. Weir Mitchell recog- 
nized the connection of eyestrain with 
headache, nausea, vomiting and other 
symptoms of disorders of the nervous 
system. 

The subject matter of this paper will 
deal with three of the most important 
phases of care of the dentist’s eyes; 
namely, general eye hygiene, lighting 
problems and glasses. 

The hygiene of a healthy eye is simple. 
It is concerned with what not to do, 
rather than doing. After a hard day, 
when the eyes are tired, a hot compress 
placed on the eyes for ten or fifteen min- 
utes will, in just the manner that a hot 
bath rests us generally, greatly relieve and 
soothe them. Next, a mild eyewash may 
be used in an eyecup, flushing out the 
conjunctival sacs and removing any par- 
ticles of dust which may tend to irritate. 
Normally, of course, this is done by the 
tears, but a little extra care after a 


*Associate professor of medicine, Kansas 
City-Western Dental College. 
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grinding procedure is advisable. If, by 
chance, a foreign solution, either acid or 
alkali, should enter the eye, copious 
washing with distilled water or tap wa- 
ter should be carried out immediately 
with eyecup or cotton. The important 
thing to remember is that the mechan- 
ical irrigation with the water is of far 
greater importance than determining 
whether the solution in the eye is acid 
or alkali and endeavoring to use a neu- 
tralizing fluid. As a matter of fact, the 
use of a neutralizing fluid in acid burns 
of the eye is positively harmful. The 
time factor is of tremendous importance, 
for, after a certain interval, irreparable 
damage is done in either an acid or an 
alkali burn. 

Conjunctival infections, some of them 
dangerous, are often carried to the eyes 
by dirty fingers. It should be part of 
one’s hygienic régime to avoid touching 
the eyes after handling money or turning 
door knobs and water faucets in toilets, 
or after working in a mouth or handling 
a patient’s denture. If a solution should 
splash in the eye after an anesthetic in- 
jection, for example, the eye should be 
washed immediately with boric acid solu- 
tion in an eyecup and then a drop or two 
of fresh 20 per cent argyrol be instilled 
and the procedure repeated in fifteen 
minutes. 

Foreign bodies in the eye are always 
dangerous, particularly if embedded in 
the cornea, which is easily infected, with 
resultant ulcer formation. The ulcer may 
heal, but the scar, if in the visual axis, 
will seriously reduce the visual acuity. So 
if one cannot wash a foreign body out of 
the eye, it is well not to trust its removal 
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to the druggist or one’s assistant, but 
rather to seek the aid of a competent 
ophthalmologist, who is equipped and 
accustomed to handle such cases. By so 
doing, not only will time be saved in the 
end, but perhaps the vision will also be 
spared that might have been lost. 

It has been surprising and encourag- 
ing to note the attention dental equip- 
ment manufacturers are giving to lighting 
problems, which concern very intimately 
the dental profession, as you are well 
aware. In the attempt to understand the 
effect of poor lighting on the eyes, one of 
the fundamental principles to keep in 
mind is, as has been brought out by Fer- 
ree and Rand, that the eye is always un- 
der a reflex stimulus to clear the vision. 
This stimulus is so strong that it is 
extremely difficult to resist it successfully 
by an act of the will or voluntarily to 
force the eye to make an adjustment 
detrimental to clear seeing. 

The eye has grown up under daylight. 
Artificial lighting, with its unnatural and 
unfavorable conditions for clear seeing, 
has come late in the history of the race, 
and the eye has not developed any reac- 
tions or adjustments to meet the condi- 
tions imposed. Yet the impulse to clear 
up vision remains and leads to adjust- 
ments which, if allowed to take place, 
serve only further to blur, rather than to 
clear, the vision. If the eye could be 
educated to be quiet under the poor con- 
ditions of seeing for which it has no spe- 
cific corrective adjustment, the cause of 
vision would be just as well or even bet- 
ter served and the eye itself would be a 
great deal better off. 

Like any other organ of the body, the 
eye, if it is to remain healthy or to cure 
itself of any of its ills, congenital or ac- 
quired, must first be put in a situation 
calling only for the healthy exercise of 
its normal functions. Important factors 
in this situation are the conditions under 
which it is ordinarily called on to work. 
The two important aspects of condi- 
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tions of work as regards the eye are the 
type of work and the illumination. The 
type of work done by dentists of course 
cannot be changed. But as regards illu- 
mination, there are certain aspects that 
deserve serious consideration; namely, 
intensity of illumination, glare, place- 
ment of light and brightness and the 
color and composition of light. 

One of the outstanding facts with ref- 
erence to the intensity of the illumina- 
tion is the wide variation that is found in 
the amount of light needed and preferred 
for different types of work, for persons 
of different ages and for different per- 
sons doing the same kind of work and in 
the same age group. Important factors 
in these individual variations are age, 
the refractive conditions of the eye, the 
health of the eye, the clearness of the 
media, the size of the pupil, susceptibil- 
ity to glare and the keenness of dis- 
crimination of light and space. If too 
little light is used, low visibility results 
and the eye undergoes strain and mal- 
functioning of its muscular equipment. 
In case too much light is used, the ex- 
cessively harmful effects of glare are 
experienced. 

It would be ill-considered practice in 
lighting to make a blanket recommenda- 
tion of a certain intensity of illumination 
or a narrow range of intensity for all 
persons, even for the same kind of work. 
It is this fact that to my mind makes it 
impossible for any manufacturer to make 
one light with a certain intensity that will 
be suitable for all dentists. The dental 
spotlights with which I am familiar range 
from 200 foot candles up to 1,500 foot 
candles. It is perfectly obvious that for 
a person susceptible to glare, the 1,500 
foot candle light would be definitely con- 
tra-indicated. On the other hand, an 
elderly dentist needing more illumination 
would find the 200 foot candle light in- 
sufficient. Therefore, a trial under work- 
ing conditions is indicated before a spot- 
light is bought. 
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In conjunction with a spotlight, one 
should also have another dependable 
source of illumination in the operating 
room, such as a cluster. For comfort, 
however, it is important to arrange the 
illumination so that there is no light 
source in view of the eye and to diffuse 
it so as to avoid all high lights and glare 
in the work. The north light has been 
the standard for generations because it 
comes not from any one point, but from 
the entire sky and is therefore perfectly 
diffused and relatively shadowless. Di- 
rect sunlight is too bright, makes too 
many shadows, is variable and is not en- 
dured with comfort. Diffusion, the secret 
of all good lighting, makes possible the 
use of much greater intensities of light 
than were formerly thought physiologic. 

Eyes differ greatly in their suscepti- 
bility to glare, which is of two types, sim- 
ple and veiling. The experience of simple 
glare ranges from a feeling of too much 
light or an annoying brightness, through 
the various stages of discomfort to acute 
pain. Veiling glare, which produces con- 
fusion in the images, causes eyestrain or 
discomfort through a misdirected and 
futile effort on the part of the muscles 
of the eye to clear up its images. The 
discomfort or pain that accompanies 
glare are a warning that harm is being 
done to the eye. Much is being done in 
the newer lights to eliminate glare, and 
to this effort may be added the use of 
dull colored napkins and trays and table 
tops. The tendency now is to have these 
of a dull green or gray, which minimizes 
the glare formerly experienced from the 
white glazed surfaces. 

A third important feature in lighting is 
the placement of the light so that we 
shall have the minimum interference with 
the distribution of light from the source 
and the maximum protection from glare. 

The fourth important point in good 
lighting is commercially feasible correc- 
tion for color. In the case of all eyes, 
there is a preference for light of daylight 


color, owing to its greater comfort, effi- 
ciency and lesser tendency to produce 
glare. Thus, a good dental light of what- 
ever type should be corrected for color. 

Four out of five people have structural 
defects in the eyes which would quite 
justify them, if it were feasible, in send- 
ing their eyes back to the manufacturer 
and asking for new ones or their money 
back. This is stated by Furnas, who adds 
that every year brings one nearer the 
point where these structural defects will 
make it advisable to resort to the mechan- 
ical help of glasses, which, after all, are 
our only means of compensating for 
faulty construction of the eye. 

There are many careers in which 
acute distance vision and normal muscle 
balance are indispensable; for instance, 
aviation and engineering. There are 
other professions in which ability to do 
continuous close work without fatigue or 
damage to the eyes is much more im- 
portant. Such a profession is dentistry. 

The ideal eye sees distant objects 
clearly without effort, but near vision re- 
quires an automatic focusing, or accom- 
modation, in which the chief elements 
are the ciliary muscle and the elastic 
crystalline lens. Accommodation is 
greatest in extreme youth and gradually 
diminishes until, after 40 or 45 years, it 
has reached the limit beyond which one 
cannot comfortably work or read without 
glasses. 

There are three chief reasons for wear- 
ing glasses: to protect the eyes, to see 
better and to avoid strain. If you feel 
that the wearing of a protective glass at 
your work is unnecessary, by all means 
do not wear glasses. Most large indus- 
tries in which employes have grinding 
tasks insist on the wearing of protective 
glasses by their employes. 

Most eyes have one or more of the 
following defects: far-sightedness, near- 
sightedness, astigmatism and muscle im- 
balance. From the standpoint of ocular 
hygiene, these defects have a definite im- 
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portance. The individual either has re- 
duced vision for which glasses are the 
only remedy, as in nearsightedness, or 
he tries to increase visual acuity by 
straining. If he is young and vigorous 
and the defect not too great, he gradu- 
aliy develops a muscular hypertrophy of 
the extrinsic or ciliary muscles which 
enables him to see clearly and to do a 
normal amount of work without con- 
scious effort. Frequently, however, his 
compensation breaks down or is main- 
tained with difficulty and his vision be- 
comes untrustworthy and unstable or he 
begins to suffer from eyestrain. He 
complains of muscular fatigue, which 
makes him tired and sleepy, or his eyes 
smart and burn and become congested. 
He has pain in the eyes, or perhaps has 
headache, generally associated with the 
use of the eyes and promptly relieved by 
rest. However, the effort to stimulate 
tired muscles involves a nerve fatigue, 
from which recuperation is much slower. 
In a smaller group, the symptoms, as, for 
example, vertigo and nausea, have no ob- 
vious relation to the eyes, but point 
toward other organs. These symptoms 
are more likely to arise from minor de- 
fects, because patients with a high error 
of refraction are unable to see without 
extreme effort and soon stop trying. 

It is possible to strain normal eyes by 
overwork or work performed under un- 
favorable conditions. The diagnosis must 
be made by the specialist as there are 
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many causes of poor vision other than 
refractive defects ; whereas double vision, 
nausea and headache are common to 
many organic diseases, which it might be 
disastrous to overlook. 

For the dentist past 40 or 45, with his 
permanent loss of serviceable accommo- 
dation, glasses are an absolute necessity 
for close work. Here, it will be found that 
some type of bifocal glass will be most 
convenient. I recommend, for use at the 
chair only, a type of reverse bifocal which 
will give a larger field for close vision 
with a smaller upper segment for dis- 
tance. This type of glass should be con- 
sidered as much a part of one’s dental 
equipment as is the dental mirror. Cer- 
tainly, if a new instrument appeared 
that would enable the dentist to perform 
operations better and more easily, all 
dentists would gladly have one. Why, 
then, not a separate pair of glasses such 
as I have recommended? From my ex- 
perience, I believe that dentists do not 
pay enough attention to their eyes. After 
all, to do fine dental work, one must see 
accurately, and all dentists should have 
their eyes examined once yearly. There 
is an analogy in the dentist’s advice to his 
patients to have the teeth examined at 
intervals. We all feel grateful when 
such an examination, followed by dental 
advice or treatment, is the means of sav- 
ing a tooth. The eyes should be accorded 
the same care. 

609 Professional Building. 
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HEREDITARY OPALESCENT DENTIN. I. AN 
ANALYSIS OF THE LITERATURE ON 
HEREDITARY ANOMALIES OF 
TOOTH COLOR 


By Siwney B. Finn, B.A., D.M.D., Rochester, N. Y. 


GREAT number of “singular” cases 
of hereditary anomalies of tooth 
color are recorded in dental litera- 

ture. No compilation of these papers has 
been made ; neither has any attempt been 
made to classify them. The assumption 
of each author that his case is unique 
has led to a variety of confusing titles. 
Among the many descriptive headings 
may be mentioned “crownless teeth,” 
“teeth devoid of enamel,” “brown teeth,” 
“hypoplasia of enamel,” “hereditary pig- 
mentation,” “partial dental aplasia,” 
“agenesia of the enamel,” “deficiency of 
enamel,” “hypoplasia of dentin,” “trans- 
parent teeth,” “odontochronosis” and 
“opalescent dentin.” 

Although these terms all apply to 
hereditary changes of the teeth alone, 
thus excluding such non-inheritable con- 
ditions as mottled enamel and exanthe- 
matous fever hypoplasia, alterations of 
tooth color may also result from various 
inheritable diseases that are not restricted 
to the teeth. In porphyria, pink, violet 
or brownish teeth are observed. In 
icterus gravis neonatorum, green teeth 
are occasionally noted. Hereditary 
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ochronosis has been reported as mani- 
festing a brown tooth coloration. In 
osteogenesis imperfecta, brownish gray 
and highly translucent teeth have been 
described. A more detailed study of these 
conditions is given by Mackay and Gar- 
rod,’ Braid,? Misch* and Preiswerk.* This 
paper is concerned only with those altera- 
tions of the teeth that have not as yet any 
physiologic explanation other than hered- 
ity. 
Many of the early reports on heredi- 
tary anomalies of tooth color are quite 
incomplete. Indeed, a survey of the liter- 
ature well epitomizes the progress and 
change of emphasis in dental study. Early 
papers concern themselves principally 
with clinical aspects; whereas, in later 
work, more significance is attached to 
laboratory findings. The first complete 
study of such a condition is that of Wilson 
and Steinbrecher,> which combines both 
the clinical and the genealogic aspects 
with the histologic findings, and substan- 
tiates the findings with adequate descrip- 
tive illustrations. They favor the name 
“hereditary hypoplasia of the dentin” for 
their syndrome. However, “hypoplasia” 
is not specific for this described alteration 
of tubuli pattern, but is merely an arbi- 
trary term signifying an incomplete de- 
velopment in calcification. The term 
opalescent dentin is believed preferable 
because it better describes the gross ap- 
pearance of the composite syndrome. 
Observations on cases of opalescent 
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dentin and a careful analysis of the rec- 
ords of similar conditions have led us to 
believe that there are several types of 
hereditary anomalies of tooth color. If 
we accept two principal classes on which 
there was fairly general agreement, we 
can list their properties under the titles 
of “brown hypoplasia of the enamel’ and 
“opalescent dentin.” Complete descrip- 
tions of these are given herewith. 


BROWN HYPOPLASTIC ENAMEL 


The title “brown hypoplastic enamel” 
is reserved for those teeth that show 
either a gross or a microscopic hypoplasia 
of the enamel with a visible deposition 
of brown pigment in the enamel. The 
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Cockayne states further that the dentin is 
abnormal in some teeth. 

Our interpretation suggests that al- 
though the hypoplasia of the enamel 
might conceivably cause a defective cal- 
cification of the underlying dentin with 
an increase in the amount of interglobu- 
lar dentin, in no case would the dentin 
pattern be so altered as to cause the 
comparative absence of tubuli occurring 
in opalescent dentin. An excellent illus- 
tration of hereditary brown hypoplasia is 
found in Colyer and Sprawson’s book.® 


OPALESCENT DENTIN 


There is a softness of the dentin that 
makes the teeth subject to rapid and exces- 


Taste 1.—Cuaracreristic CLinicAL DiFFERENCES IN HEREDITARY TootH ANOMALIES 


Brown Hypoplasia of Enamel 


Hereditary Opalescent Dentin 


Color Dark brown Gray to bluish brown 

Pigmentation Deep in enamel Slight 

Translucency Less Opalescent 

Hypoplasia Of enamel Of dentin 

Roentgenograms Roots normal; pulp canals and cham- Short blunt roots; complete or partial 


bers usually present 
Quite resistant to attrition 
Variable 


Gross appearance 
Caries susceptibility 
Genealogy 


dentin appears normal and is fairly re- 
sistant to attrition and not so heavily 
pigmented as the enamel.®* Cockayne® 
describes hereditary hypoplasia in part as 
follows : 


The enamel may be entirely absent, or it 
may be laid on quite irregularly, or there 
may be deep longitudinal grooves where the 
enamel is very thin, but nowhere is it as 
thick as in a normal tooth. The teeth are 
often brown when first erupted, but the 
color always deepens afterward, and the most 
pigmented parts are those where the enamel 
is the thinnest, and at these points it is al- 
most structureless. 


Others® 7 confirm these observations. 


Sex-linked; heterozygous dominant 


obliteration of pulp canals 

Excessive wear at early age 

Low 

Not sex-linked; heterozygous dom- 
inant with possible quantitative 
modifying factors 


sive wear.’°-*° The dentin varies from yel- 
low to a deep brown, the color depending 
mostly on extrinsic staining.® 22-26, 
81,82 There is a close resemblance to 
matrix dentin, with the relative absence 
of tubuli patterns.® 1 27, 80 Tt is this 
homogeneity that probably renders the 
tooth highly translucent. There are a few 
greatly enlarged tubules scattered irregu- 
larly throughout, although, in the mantle 
layer, they more nearly approach normal 
size and direction.® *° Several authors ob- 
served a relative absence of tubuli pat- 
tern and assumed that the dentin was 
hypercalcified,’” ** but chemical analyses 
showing a high moisture and low inor- 
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ganic content suggest that this is not the 
case.?® 8° There is an abundance of inter- 
globular dentin.*: The entire dentin 
shows a low microhardness and roent- 
gen-ray absorption value and an absence 
of symmetrical color change in polarized 
light.?® °° There is a distinct demarcation 
between enamel and dentin. The enamel 
has a gray to bluish brown hue and 
opalescence, and it is normal in structure 
and chemical composition.® 2% 2) 25, 2% 
28, 30 The root size is decreased ; which is 
especially noticeable in intra-oral roent- 
genograms.” 7% 2% 8° The roots are prone 
to fracture and there is a tendency to 
formation of apical abscesses.* *® The 
cementum is normal, varying slightly in 
thickness and irregularity around the dif- 
ferent teeth.® 7» °° The peridental mem- 
brane is normal.*° The teeth have a 
low-caries susceptibility.® 241% 7% 2% 28, 25, 
82,88 To facilitate recognition of these 
conditions, the clinical characteristics are 
given in tabular form. (Table 1.) 

To minimize space, the contents of 
the articles describing these hereditary 
variations have been conderised into 
Tables 2 and 3, which include the au- 
thors’ names in chronologic order, our 
classification, the age and sex of the pa- 
tients, the genealogy of the families and 
clinical and laboratory descriptions of 
the enamel, dentin, pulp and pulp canals, 
cementum, periodontium, crowns and 
roots. Caries susceptibility is noted, and 
a record of the physical examinations 
made. Any lack of information is indi- 
cated. 

An examination of Tables 2 and 3 re- 
veals that of forty-one cases reviewed, 
twenty-eight can probably be identified 
as opalescent dentin and three as brown 
hypoplasia of the enamel. Ten are un- 
classified because the authors failed to 
mention a sufficient number of differen- 
tial characteristics as outlined in Table 1. 
Agenesia of the enamel is occasionally 
seen. However, the striking descriptive 
similarity of these teeth to opalescent 
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teeth in many of the reported cases and 
the lack of clinical verification in others 
have led us to assume that the majority 
of cases reported as enamel agenesia are 
in reality cases of opalescent dentin in 
which the enamel has been lost through 
attrition or friability. 

In the tabulated genealogy of the 
families (Table 2), forty-one families 
totaling 148 generations with 220 matings 
show approximately 373 males and 367 
females, 357 normal and 383 affected. 
They are divided as follows: affected 
males, 200; affected females, 183; nor- 
mal males, 173; normal females, 184. In 
selecting those generations wherein the 
abnormality is determinable and the rec- 
ord of the offspring seems reasonably 
complete, it is found that of the 287 off- 
spring showing opalescent dentin, there 
are: affected, 152, normal, 135; males, 
151, females, 136. They are divided as 


follows: affected males, 88 ; affected fe- ° 


males, 64; normal males, 63; normal 
females, 72. Since the families showing 
opalescent dentin have approximately 
equal numbers of affected and of normal 
males and females, the factor appears to 
be both dominant and heterozygous and 
shows no sex linkage. 

Of the seventy-two offspring classed 
under brown hypoplasia, 40 are affected 
and 32 are normal; 31 are males and 41 
are females. They are divided as follows: 
affected males, 13; affected females, 27 ; 
normal males, 18; normal females, 14. 
The abnormality appears to be a domi- 
nant hereditary characteristic, with a 
probable sex linkage. Haldane* has re- 
ported this sex linkage, but Cockayne,*® 
owing to his failure to distinguish be- 
tween the abnormalities of opalescent 
dentin and brown hypoplasia, does not 
mention this differentiation. 

In several of the reported families 
showing opalescent dentin and brown 
hypoplasia, a generation appears to have 
been skipped. This finding is in agree- 
ment with Levit’s** hypothesis that “the 
majority of mutant pathological genes in 


man are conditionally dominant, hence 
a generation may occasionally (because 
of incomplete penetration) not show the 
characteristic.” Since the diagnostic 
manifestations vary in intensity in many 
of the reported cases of opalescent den- 
tin, it must be assumed that the inheri- 
tance in these families is not a simple one, 
but that there are quantitative modifying 
factors. A comparative study of the rela- 
tive involvement of the individual teeth 
in these cases might indicate whether 
there is a selective involvement of the 
corresponding teeth in all mouths, or 
whether the destruction of particular 
teeth varies from mouth to mouth. A 
more careful consideration of hereditary 
conditions both by the practicing dentists 
and by laboratory investigators is neces- 
sary if a complete understanding is to be 
obtained of these related inherited anom- 
alies, and only by careful reporting by 
the dentist of each and every case ob- 
served will the prevalence of these ab- 
normalities be established. 


SUMMARY 


1. A review of the literature of hered- 
itary anomalies of tooth color shows that 
a variety of names have been given to 
such conditions. The terms “brown 
hypoplasia of the enamel” and “opales- 
cent dentin” are suggested here as de- 
scriptive names for the two principal 
types which were recognized. Of these, 
opalescent dentin appears to be the more 
common. 

2. Hereditary brown hypoplasia of the 
enamel and hereditary opalescent dentin 
can be distinguished by color, roentgen 
ray and histologic features. Genetically 
both are “conditional dominants,” the 
former probably showing sex linkage and 
the latter presenting evidence of quanti- 
tative modifying factors. 
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PRECISION ATTACHMENTS AND THEIR AD- 
VANTAGES IN RESPECT TO UNDER- 
LYING TISSUES 


By S. MarsHatt Weaver, D.D.S., Cleveland, Ohio 


HE fundamental requirements for 

any restoration is the maintenance 

in health of the abutments and the 
underlying tissues. To maintain this con- 
dition, a normal blood supply is para- 
mount. The resiliency of the tooth socket 
in a normal mouth maintains this condi- 
tion, intermittent pressure being supplied 
by the movements of the roots of the 
teeth in their sockets during mastication. 

The tissues between abutment teeth 
must be kept healthy, either by the stim- 
ulating effect of masticating hard food 
or by the massaging action of saddles on 
bridges or other prostheses that exert in- 
termittent pressure on tissues. 

Movable-removable bridgework and 
partial and full dentures come under the 
class of stimulating prostheses; whereas 
all types of fixed bridgework should be 
classed as non-stimulating. 

We maintain that tissues, to remain 
healthy, should have a sufficient blood 
supply. This is particularly noticeable 
among the poorer classes, in which, after 
loss of teeth, all food is masticated on 
the gums and the prominence of the al- 
veolar ridge is maintained perfectly. 
Again, when the teeth are extracted be- 
fore the alveolus is destroyed by pyor- 
rhea, and dentures have been worn for 
years, the ridges are beautifully con- 
toured. Do not confuse these conditions 
with those in which the tissues carry 
loose dentures or denture wearing is as- 
sociated with malocclusion, both of 
~~ Read at the greater New York Dental Meet- 
ing, December 9, 1937. 
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which cause trauma and eventual resorp- 
tion. 

The most potent factor in atrophy and 
resorption of the alveolar process is dis- 
use. It has long been observed that the 
bone around teeth supporting bridges is 
characterized by more closely cancellated 
structures. 

Increased density and closer spacing of 
the trabeculae of the alveolar process can 
be seen also under partial and full den- 
tures. 

The alveolar process has a very defi- 
nite function after the loss of the teeth, 
and _ it responds physiologically to the 
stimulation of artificial restorations. 

If this is true, what happens to those 
tissues under dentures that do not stimu- 
late? 

Noyes describes the cortical plate as 
varying in thickness in accordance with 
the stress to be sustained. The direction 
and arrangement of the plates of cancel- 
lous bone are being continually changed 
and rebuilt to assure adjustment to new 
conditions. 

Koch, in his work on the laws of bone 
architecture, arrives at two conclusions: 
1. Spongy bone and compact bone are 
homogeneous, differing chiefly in strength 
and approximately in proportion to their 
density. 2. The thickness and closeness 
of spacing of trabeculae in bone vary 
directly with the intensity of the stress 
transmitted by them. 

Without going into this phase of the 
subject further, we are, I believe, war- 
ranted in drawing the conclusion that 
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the ideal bridge restoration is the one 
that most nearly restores the lost struc- 
tures and stimulates the underlying tis- 
sues to the extent that the alveolus 
remains in a healthy condition. 

I am convinced, after careful study 
of these conditions for several years, that 
the ideal restoration must assure and not 
inhibit this intermittent pressure in order 
to maintain a healthy tissue condition. 
This can be best accomplished with a 
movable-removable bridge employing 
perfectly parallel buccolingual precision 
attachments, which allow the abutments 
to function more nearly as Nature in- 
tended. (Figs. 1-5.) 

The class of restoration should be that 
best fitted to the case, whether fixed, 
movable-removable or partial, as deter- 


A 


mined by the exigencies of the case. 

No one can be a “100 percenter” in 
one class of restoration any more than 
he can be in the retention or extraction 
of pulpless teeth. Sound judgment and 
common sense should always be our 
guide. 

One of the first objections to this work 
raised by men not familiar with nor ex- 
perienced in it is the supposedly extreme 
size of the cavity prepared to receive the 
attachment and the difficulty of includ- 
ing it in the normal contour of the tooth. 

Experience has taught that by a slight 
deviation from the Black technic, cavities 
can be prepared that will include the at- 
tachment within the normal contour of 
the tooth, without greater sacrifice of 
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tooth structure than occurs every day in 
gold and amalgam restorations, and 
without endangering the pulp. 

A competent technician is indispensa- 
ble if these cases are constructed in any 
volume. Owing to the amount of labora- 
tory time necessary, there are no short 
cuts to success in this particular type of 
work. But, as in every other branch of 
art, as the technic is perfected, the time 
element is reduced. The first and most 
essential of all the operating procedures 
is the proper selection and preparation of 
the abutment teeth. 

My first suggestion is a plastic impres- 
sion of the entire mouth and casts in 
hard stone, mounted on a good articu- 
lator. After a careful study of the case 
to determine how to minimize stresses by 


B 


Fig. 1.—Natural rearrangement of trabeculae to resist stress; demonstrating Koch’s theory 
that “trabeculae rearrange themselves at right angles to the force exerted.” 


placing attachments, the cavity is pre- 
pared in the stone abutment teeth and 
the attachments best suited to the case 
are fitted in. The attachment boxes are 
paralleled and waxed in, the contour of 
the proposed finished abutments being 
reproduced in inlay wax. This will give 
one confidence and help to visualize the 
finished cavity and abutments. 

By this method, the angle of the pulpal 
wall of the cavities to be prepared and 
the lateral extent of the preparations are 
determined. This procedure is very help- 
ful to the beginner, but not so necessary 
to the experienced operator, except in 
difficult cases, especially in bilateral res- 
torations. This will also help to conserve 
tooth structure. 
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We are now prepared to duplicate 
these cavities in the mouth. If handled 
in this way, these abutment preparations 
do not necessitate the excessive sacrifice 
of tooth structure said often to be neces- 
sary, and, in my judgment, eventually 
save more tooth structure than any form 
of clasp contrivance. 

I never find it necessary to endanger 
the pulps and, to my knowledge, have 
not had a pulp die from excessive cut- 
ting. Fortunately, most bridges are made 
for people of middle age, in whom the 
difficulties met in younger people are not 
present. 

The controlling abutment should al- 
ways be completed first. To determine 
the controlling abutment, that abutment 
is selected which is hardest to prepare, 


With copper amalgam dies of the pre- 
pared abutment, we are in the best posi- 
tion to complete the case without the 
chance of misfit or errors in alinement. 
The electrocopper deposit dies are, I be- 
lieve, very accurate, but they do not 
work to advantage’ with my present tech- 
nic. For several years, I have been using 
a metal index transfer that assures an 
absolutely accurate method of placing 
the amalgam dies in the impression in 
their proper relation to the natural abut- 
ment. These are made by placing a pa- 
per matrix, or band, around the amalgam 
die and pouring a denture repair metal 
into the cavity and over the occlusal sur- 
face of the die. This metal index is then 
removed, trimmed and placed on the 
abutment tooth in the mouth, and an 


A B Cc 
Fig. 2.—A, old familiar type of partial plate attachment. B, same jaw six months later; show- 
ing remarkable change in density of entire bone structure and demonstrating effect of proper 
intermittent massage, accomplished with McCollum stressbreaker. C, another case, showing lack 
of massage under extension bar, and extreme thickening of cortical plate at distal aspect, where 


heel of plate caused intermittent massage. 


from its small size or its inclination, or 
any condition present that forces the 
operator to place the attachment in a 
restricted position, whereas the other 
abutments allow considerable, or at least 
greater, variance. 

The indirect method is absolutely nec- 
essary, and especially the use of copper 
amalgam dies. I have never seen any 
model alloy, or other material, that could 
equal in hardness or perfect margins the 
copper alloy, which will withstand rough 
usage, especially swaging, without break- 
ing. 


impression taken in plaster. When reas- 
sembled in a tray, the amalgam dies are 
placed in the metal indexes without any 
chance of error. The impression is 
poured in stone, and the inlay or any 
type of abutment to be used is com- 
pleted. 

All abutments where contacts are re- 
stored should be checked up in the 
mouth before the boxes are soldered in. 
When cases are finished entirely on one 
model, with contacts guessed at, difficulty 
is experienced, the slightest overcontact 
destroying the alinement, and causing 
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trauma, if not an improper adjustment 
of the bridge. 

The final impression in plaster is then 
taken and the finished abutments are 
ground to occlusion in the mouth. This 
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chances of error in alinement. The im- 
pression should always include the entire 
jaw. 

Any good adjustable articulator may 
be used in constructing the case, but the 


impression is immediately run in metal. case should be built with the bite opened 
We then have a metal cast to work on 1.5 mm. on pontics, so that the occlusion 


Fig. 3.—Case illustrating benefit of proper intermittent massage on both hard and soft tissues. 
A (April 1925) (right and left), condition before extraction. B (October 1925) (right and 
left), condition six months later; showing effect of finger massage and surgical treatment of hard 
and soft tissues at time of extraction. C (January 1931) (right and left), condition of bone 
six years after; showing absorption of foreign bodies and fineness of texture of alveolar bone. 
This case has never been rebased and at the present (nine years later) is in perfect condition. 
D, prosthesis with distal stressbreakers. 


which is practically indestructible and _ can be refined in the mouth. No articu- 
the use of which eliminates breakage and lator made can duplicate accurately indi- 
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vidual movements of the jaws, especially 
when ligaments or muscles on one side of 
the jaw have suffered atrophy from dis- 
use. 
The subject of choosing attachments is 
very important. My first advice would 
be to select a make that has been stand- 
ardized by a thoroughly responsible firm. 
This insures a more stable product and, 
consequently, the matter of replacements 
becomes very simple. Sometimes, an at- 
tachment may break, and if a standard 
make has been used, a new male piece 
can be secured in a very short time. 
This is not the case with the home- 
made attachment or makes that are not 


in every way. I had used one of the 
Chayes regular bicuspid attachments and, 
as the size had not been changed, the 
new male part fitted perfectly. Appar- 
ently, there had been no wear. Repair 
would have been difficult and expensive 
if a standard attachment had not been 
used, as it would have necessitated a new 
cuspid crown. At the present time, a 
type of attachment adaptable to prac- 
tically any condition in the mouth can be 
selected from the standardized makes, as 
regards width, length, thickness or type 
of friction adjustment. 

I find many of the present attach- 
ments, as they come from the supply 


Fig. 4.—A, condition before extraction, February 27, 1929. B (April 24, 1929), condition of 
alveclus when treated properly with surgical measures at time of extraction; bilateral restoration 
with Chayes distal stressbreakers inserted at this time. C (March 1, 1934), excellent bone struc- 
ture; no rebasing necessary, owing to intermittent massage. The condition around the abut- 


ment is normal. 


standardized. The first precision attach- 
ment bridge that I constructed, for a 
small lateral incisor replacement, was 
lost down the drain of a wash basin re- 
cently. The possibility of duplicating the 
male portion of the attachment after 
twenty years seemed slight. The abut- 
ment part was in ‘a cuspid porcelain- 
jacket gold-sleeve crown, and satisfactory 


houses, not properly inspected. On close 
examination, considerable variation is 
evident, first as to smoothness of both 
male and female portions. This defect 
seems to occur in the process of stamp- 
ing or in the texture of metal used. The 
surface of the male portion may contain 
minute ridges or be rough, whereas the 
female portion varies as to fit on the 
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male. Some may be very loose, others 
may have the proper friction fit. 

If from the start we know that this 
defect exists, expecting to depend on the 
frictional fit for retention and working to 
adjustments of one one-thousandths inch, 
we certainly invite failure. The ideal 
would be an attachment with the male 
portion highly polished and the female 
portion in perfect contact over its entire 
surface. 

After the female portion is soldered 
into the abutment, the carbon should be 
carefully removed from the box, a swab 
of. cotton on a flat toothpick being used 
to wipe out all carbon crystals. If the 
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In unilateral restorations, the two at- 
tachments should be of the same width 
buccolingually, if possible. This will 
avoid torsional twist, which has a tend- 
ency to break off one of the arms. An 
effort should be made to use the full 
length of the attachment, in order to in- 
crease the area of frictional surface and 
strength. We should bear in mind that 
the length of the attachment does not 
necessitate a cavity preparation closer to 
the pulp, but simply deeper cervically, 
with a tendency away from the pulp, due 
to the natural contour of the tooth. 
Many failures can be traced to unneces- 
sarily short attachments. The longer the 


Fig. 5.—A, three years after immediate replacement of stationary bridge. The lack of bone 


regeneration is evident. 


B, two years after changing to removable type. C, five years later; 


showing complete regeneration of alveolar bone due to intermittent massage of movable-remov- 


able bridge. 


male attachment is forced into box be- 
fore this is done, the carbon will cut 
grooves in the soft platinum and cause 
trouble. Vaseline or graphite should be 
used on attachments to lessen friction in 
working in the laboratory. When these 
attachments are carefully used, little ad- 
justment is necessary; but, naturally, 
after several years of wear, need for 
adjustment is inevitable, and the attach- 
ment that has the best adjustment will 
prove the most satisfactory. 


attachment, the easier the control of lat- 
eral torque. The original procedure of 
arcing the attachment in unilateral cases, 
I have found unnecessary. The normal 
flow and wear of the platinum boxes un- 
der lateral stresses of mastication seem to 
be a sufficient stimulus to the underlying 
tissues to maintain a healthy condition. 
Another common, and serious, mistake 
in unilateral cases consists in having the 
attachments parallel vertically, but not 
buccolingually. This allows perfect in- 
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sertion and removal, but no lateral move- 
ment, and has a tendency to twist off the 
attachments, loosen the abutments and 
cause unequal wear of the attachments, 
besides eliminating the intermittent lat- 
eral pressure, which is important because 
of its stimulating effect on the underlying 
tissues. 


able. This feature is an important factor 
in relieving leverage strain, especialiy in 
lower restorations with no_ posterior 
teeth. These distal extension attachments 
are adjustable and control the degree of 
motion better than any other device for 
this purpose. The action of any stress- 
breaker must be within the control of the 


Fig. 6.—A, large saddle design; three-quarter jackets in place on metal working model. All 
teeth are vital. B, saddle carried around palatine torus, with freedom around second bicuspid 
abutments, distal stabilizing bar and over anterior dental palatine foramina, most important 


point in all partial or full restorations. 


A 


Fig. 7.—-A, interesting saddle design, using anterior rugae (most resilient and unchangeable 
portion of mouth) as tissue balance for plate instead of metal fingers on anterior teeth now in 
general use; also showing use of retention wires. B, saddle shown at A, on working model, 


keeping away from anterior palatine foramen. 


These unilateral attachments must be 
in the same plane buccolingually and at 
right angles to the ridge. Several very 
efficient types of stressbreaker are avail- 


operator, to avoid traumatization of the 
underlying tissues or injury to the abut- 
ment teeth. Intracontour stressbreakers 
are much more accurately controlled 
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than any other type, easily adjusted, 
positive in their action and less conspic- 
uous. 

Another important point in using the 
old type attachment is to burnish a thin 
layer of wax on the contact side of the 
wax truss after it is removed on first in- 
vestment. This affords material to finish 
and grind to contact, which otherwise is 
always shy on completion. This may 
seem to call for much extra work, but it 
takes very little time. 

When the old style attachments are 
soldered in, great care should be exer- 
cised to have slots in trusses fit as closely 
to the wing on the male portion as pos- 
sible without binding. This will admit of 
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cementing in the abutments, particularly 
when any abutment does not go to place 
without force. 

What is the cause of the apparent mis- 
fit? It is usually what is called drifting 
of abutments, and I might say that 
operators who have not constructed pre- 
cision attachments have no conception 
as to the possible extent of this abutment 
drift. 

Because of the accuracy with which 
the work on removable bridges must be 
conducted, there is little chance to spring 
the bridge to place, as in other classes of 
work. 

Now, what causes the drift, say in ten 
days’ time (which is short for the aver- 


A 


B 


Fig. 8.—A, bridge that failed for two reasons: The attachments were only about half long 
enough, with insufficient friction surface, and there was a lack of proper design. B, case in 
which it was possible to use full length attachments without extending previous preparations, 


thus increasing frictional retention. 


a minimum of solder, one very important 
point to bear in mind, as a large quantity 
of solder is liable to unparallel the at- 
tachment. The 20-carat contains less 
zinc ; which means less shrinkage. 

It is important to cement porcelain 
pontics on while the case is on the metal 
model. This will avoid any spreading of 
the trusses, which can readily occur in 
light construction. 

Very often, it will be found good pro- 
cedure to have the patient wear the 
denture for twenty-four hours without 


age case)? Generally, changes in occlu- 
sion or release of contact. For example, 
we are using for one abutment a bicuspid 
which has tight contact, and we decide 
to use a mesioclusodistal preparation. 
This necessitates replacing the natural 
contact surface with the gold inlay, and 
while the bridge is in construction, the 
tooth, without this restraining force of 
contact, will drift more or less. 
However, if the bridge is worn for 
twenty-four hours, or sometimes less, this 
difficulty will be entirely corrected. The 
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abutment can then be cemented in with 
perfect ease and safety. 

The subject of saddle design is of great 
importance. If the abutments are vital, it 
is not important that the saddle wings 
extend over the apex of the roots for the 
stimulating effect necessary to keep the 
tissue healthy. 

The design should always take advan- 
tage of the anatomic structure of the 


restored. In other words, a smooth sur- 
face should not be made over one that 
has natural markings. The rugae act as 
truss rods to stiffen thin saddles, and also 
to aid in speech. 

I have touched only a few of the im- 
portant points, directing attention to the 
general idea of detail and accuracy. 

In a summary of the advantages of the 
movable-removable restoration, superior- 


Fig. 9.—A, improperly designed partial denture with no balance and lateral incisor unsup- 
ported. B, properly designed and balanced. This shows the rugae design for strengthening the 
lateral arm extension, and the distal tissue extension pads to aid in balance and tongue tolerance. 


A 

Fig. 10.—A, lingual aspect of anterior saddle. The design leaves the anterior dental foramen 
free and so blended into the design as to follow the natural rugae depressions for tongue 
tolerance. The saddle is extremely thin, but is stiffened by the surface design. B, bridge in 
position, with no gold showing. 


soft tissues in order to make the edges of 
the saddle inconspicuous and unnotice- 
able to the tongue. The model should be 
scraped for 3 or 4 mm. at the border of 
the saddle design. The edges of the sad- 
dle should be beaded to give thickness, in 
order to avoid knife edges. 

Wherever possiblé, the rugae on pal- 
atal bars or palatal extensions should be 


ity is claimed for it in (1) sanitation; 
(2) adaptability to tissues; (3) stimula- 
tion of underlying tissues ; (4) non-inter- 
ference with functional activity of 
tissues; (5) reduced liability to recur- 
rence of decay around abutments; (6) 
ease of access if decay occurs; (7) ease 
of repair; (8) restoration of lost struc- 
tures, both lingual and buccal ; (9) relief 
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of strain of mastication on abutments; 
(10) non-interference of natural func- 
tion of abutments, and (11) ease of 
adjustment where the settling or intrusion 
of the abutments causes too much pres- 
sure on the soft tissue, an almost impos- 
sible condition to adjust with fixed 
bridges. 

Movable-removable bridgework is not 
indicated in: (1) short crown abutments 
where proper length of attachments 
would be mechanically impossible, and 
(2) extremely unparallel abutments 
where the pulp would be involved. 

In the final analysis of all points of ar- 
gument that may be brought up, success 
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Movable-removable bridgework is not 
a panacea in all restorations, but it is 
founded on the principles that enter into 
the ideal of all bridge construction. 

I earnestly suggest to the faculties of 
dental colleges that the construction of 
one simple precision bridge be required 
of every senior dental student. 

After looking over the technic clinics 
given by the students in several colleges, 
it seems to me a great injustice that these 
men should go out into practice without 
a chance to try their skill in the one res- 
toration that embodies more of the ideals 
in bridgework than all others put to- 
gether. 


will be directly proportional to the skill 
and ingenuity of the operator. 


CONCLUSION 


Although we have not reached the goal 
of perfection, we do claim a great stride 
forward over all types of bridgework, 
and, with continued perseverance and 
experience, the advancement will soon be 
near perfection. Most of the drawbacks 
today are of a material and mechanical 
nature, and to overcome them is easily 
within the possibilities of the near future. 


B 

Fig. 11.—A, abutments in place on metal working model. The outline over the anterior dental 
foramen shows where two layers of No. 60 tinfoil are placed before waxing up, to insure relief 
over this area, when it is not advisable to expose the tissue for saddle design reasons. B, bridge 
completed ready to place in mouth. Note distal extension of saddle and tissue balance. 


The students’ ideals can never be too 
high, even granting the argument that 90 
per cent of them would not at first have 
patients who could afford this work. It is 
just as much of an injustice to handicap 
those who have the highest ideals and are 
not fully equipped, when opportunity 
presents itself. 

It is my contention that a man’s ideals 
should always be beyond his ability, for 
as soon as he attains self-satisfaction, a 
retrograding tendency develops. It is 
impossible to stand still. 
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THE TEETH IN RELATION TO MENTAL DISEASES 


By Cuartes M. Dovuctas,* D.D.S., Columbia, S. C. 


LTHOUGH it is easy to discern a 
A relationship between carious or 
abscessed teeth, or diseased gums 
and unclean mouths, and the different 
mental diseases seen at the state hospi- 
tal, the explanation of the relationship 
is largely a matter of conjecture. I am 
sure that in a large percentage of pa- 
tients who are mentally unbalanced, the 
condition can be attributed in large meas- 
ure to bad teeth and unclean mouths. 

I have seen marked improvement in 
both the mental and the physical condi- 
tion of many patients as a result of the 
elimination of badly infected teeth and I 
have heard the staff physicians, who see 
these patients more often than I do, speak 
of the improvement in general, both 
physical and mental. In many cases, the 
patients have shown apparently com- 
plete recovery after dental corrections 
were made, and they have been allowed 
to go home a few weeks after being ad- 
mitted to the hospital. You have all seen 
cases in which there was noticeable im- 
provement in the general condition of a 
patient as a result of dental treatment 
and elimination of dental infection. I 
should like to cite a few cases, showing 
an improvement in the mental condition 
of the patients. 


REPORT OF CASES 


Case 1.—H. P., a white woman, aged 45, 
a matron in an orphanage, suffered from 
manic-depressive insanity. She was very wild, 
tried to fight everyone, talked very irration- 


Read before the Columbia (S. C.) Dental 
Society, May 9, 1938. 

*Resident Dentist at the South Carolina 
State Hospital for Mental Diseases. 
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ally, refused to answer questions, cursed and 
used very abusive language. It was necessary 
to resort to frequent packs and sedatives in 
order to quiet her. Her teeth were loose 
and in very bad condition. There were sev- 
eral residual roots in her mouth. All the 
teeth were extracted during a period of about 
six weeks, and dentures were made. The pa- 
tient was paroled, April 2, 1937, and has not 
returned. She was wonderfully improved, 
quiet, pleasant and agreeable and seemed a 
different person. The dental corrections un- 
questionably contributed largely to her im- 
provement. 

Case 2.—C. B., a white woman, aged 39, 
came to the dental office soon after being 
admitted to the hospital. She appeared to 
be undernourished, weak and emaciated, 
weighing only go pounds. Roentgenographic 
and clinical examinations revealed several 
abscessed teeth. These teeth were removed 
and bridges inserted. At the time the patient 
was paroled, March 7, 1937, she weighed 132 
pounds. This gain was made over a period 
of four months. 

Case 3.—C. S., a white boy, aged 18, suf- 
fered from manic-depressive insanity. He 
would become wildly excited and _ talked 
ramblingly and was easily excited, uncon- 
trollable and very nervous. He complained 
of headache and sharp pains about the face 
and head. The teeth looked to be in good 
condition. A roentgenogram revealed two 
impacted lower third molars and an upper 
left cuspid. These were removed, and the 
patient showed an immediate improvement. 
He was discharged from the hospital two 
weeks after the three impacted teeth were 
removed. In this case, it seemed that these 
three impacted teeth were the cause of the 
condition. In any case, the patient was pa- 
roled in 1936 and has not returned. 

Case 4.—E. E., a white woman, aged 49, 
a school teacher, suffered an attack of mental 
trouble (her first), beginning about two 
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months previously. The case was character- 
ized by depression, excitement and untidiness. 
The conduct as observed by me was that of 
a psychoneurotic, with no dangerous tenden- 
cies, but inclined to be rather talkative, nerv- 
ous and restless. The patient was somewhat 
undernourished and a little anemic. When she 
was first brought to the dental office, several 
roots of teeth were extracted and about an 
ounce of brownish gray fluid, or pus, drained 
from the root sockets, coming from a badly 
infected antrum. The antrum was treated 
and the tonsils were removed by a rhinolo- 
gist, and other dental corrections were made. 
The case was presented at the staff meeting 
soon after this, and the patient was dis- 
charged in a few days. It was interesting to 
note her recovery, both mentally and physi- 
cally. 
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Case 5.—R. R., a colored man, aged 
about 50, was talkative, profane and untidy 
and had homicidal tendencies; etc. He said 
that he had not been well for several months. 
There was considerable hypertrophy of the 
gums. Many of the teeth were in bad con- 
dition and the gums were swollen. The 
teeth were all extracted and the patient be- 
came quiet and cooperative with the attend- 
ants and expressed a desire to go home. 
Parole was granted and he has not returned. 

I could cite a great many more cases 
similar to these, showing an improvement 
in the mental and physical condition of 
those coming under my observation. I 
am convinced that a great many mental 
cases can be improved by dental correc- 
tions. 


OSTEOMYELITIS OF THE JAWS 


By Emi L. Atson, D.D.S., Chicago, IIl. 


STEOMYELITIS of the jawbones 

is a much dreaded incident in 

dental practice. Certain features 
of this syndrome are particularly signifi- 
cant since these medullary infections are 
frequently associated with or follow 
ordinary operative procedures, such as 
extraction of teeth or other surgical treat- 
ment. 


ETIOLOGY 


Osteomyelitis frequently occurs in the 
long bones through the hematic route 
without a history of previous injury, and 
is often a sequel of some other disease. 
Thus, in children, the primary causes are 
sometimes the acute febrile diseases, mal- 


From the Department of Oral Surgery, Mt. 
Sinai Hospital, Chicago. 

Read before the Section on Oral Surgery, 
Exodontia and Anesthesia at the Seventy- 
Fourth Annual Midwinter Clinic of the Chi- 
cago Dental Society, February 15, 1938. 
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nutrition and tuberculosis. In adults, con- 
tiguous infection from external wounds, 
injury or general disease, as well as the 
vocational exposures to lead, arsenic, 
mercury, phosphorus and radium, is a 
common etiologic factor. Unlike some 
of the metastatic infections, osteomyelitis 
of the jaws, when not due to direct in- 
jury, exposure to poisons or syphilis, is 
invariably associated with a local infec- 
tion. Sometimes it is the result of a 
flare-up of a chronic dento-alveolar ab- 
scess, which, because of a weakened 
physical condition and inability of the 
host to ward off infection, becomes more 
virulent and active. 

Often the disease is caused by trauma 
from ill-chosen surgical procedures dur- 
ing which extraneous septic matter may 
be introduced or, if already present, is 
forced into the deeper cellular structures, 
as will be shown later. 

Fractures of the jaws are sometimes 
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accompanied by severe inflammation of 
the bone and osteomyelitis, but the dis- 
ease rarely assumes such serious propor- 
tions as when the seat of infection is in 
unbroken bone. 

In our experience, by far the greater 
number of cases of osteomyelitis, osteitis 
and periostitis of the jaws, and cellulitis 
of the associated soft tissues, followed hy- 
podermic injection of anesthetic solutions 
into inflamed and acutely infected tissues. 
We believe not only that this practice is 
a common exciting cause, but also that 
the pressure with which such solutions 
are, of necessity, introduced into oral tis- 
sues—often already traumatized and har- 


rapid succession. Clinically, it is often im- 
possible to differentiate between these 
several stages of bone and soft tissue in- 
flammation until later in the disease, when 
the symptoms and the roentgenographic 
findings are more definitely pronounced. 


BACTERIOLOGY 


The infective organisms predominating 
are the staphylococci (aureus and albus) 
and streptococci. Mixed infections with 
streptococci and bacilli are the more ma- 
lignant. 

PATHOLOGY 
When the seat of the infection is in 


Fig. 1 (Case 2).—Diffuse acute osteomyelitis of lower jaw. The bone has a moth-eaten, 


honeycombed appearance. 


boring infection—is responsible for the 
dissemination and propagation of the dis- 
ease organisms. Of 130 cases of various 
types of severe intra-oral and extra-oral 
infections treated, including eighty-one 
cases of osteomyelitis of the jaws, ninety- 
four cases gave a history which indicates 
that these conditions were precipitated or 
aggravated by the injection of anesthetic 
solutions into the tissues during an acute 
stage of inflammation. (Tables 1 and 2.) 
In such cases, periostitis, cellulitis, osteitis, 
osteomyelitis and necrosis may develop in 


dense bone structure, swelling within is 
impossible. Instead a true phlegmon of 
the bone results and infection spreads into 
the cancellous portion, soon invading the 
marrow cavity. The cortex is affected 
secondarily and, in most cases, periostitis 
results from transmission of infection 
through the freely anastomosing canals 
of the compact osseous tissue. Multiple 
abscesses and thrombi are formed, the 
medullary tissues become strangulated, 
circulation is cut off and death of bone in 
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large masses or necrosis follows. Its ex- 
tent depends on the destruction of the 
marrow cells within and the amount of 
separation of periosteum on the surface. 
The dead bone is thrown off in the form 
of sequestra, and suppurative periostitis 
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local cellulitis and excruciating boring, 
gnawing pain about the jaw constitute 
the usual clinical picture. The case his- 
tory may show a recent extraction in a 
septic field, a previous Vincent’s infec- 
tion or a recurrent suppurative inflamma- 


RIGHT 


Fig. 2 (Case 2).—Osteomyelitis of jaw in advanced stage with necrosis and extensive loss of 


bone substance (right side). 


Fig. 3 (Case 2).—Left side. 


conveys the infection to the overlying 
soft tissués, severe cellulitis resulting. 


SYMPTOMATOLOGY AND DIAGNOSIS 


The patient is very ill and toxic. Con- 
stitutional symptoms of septic absorption 
are very evident. Chills, high fever, leu- 
kocytosis, edema of the mouth, severe 


tion about an operculum behind or above 
a lower third molar; or a local anestheic 
may have been injected into the gum tis- 
sue for some surgical treatment or dental 
operative procedure. Usually, after a few 
days, a profuse, offensive purulent dis- 
charge from the socket of an extracted 
tooth or from a localized abscess follows 
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and there is usually much trismus. Roent- 
genograms taken at this time may not in- 
dicate extensive pathologic changes in the 
bone. Later, however, they reveal a typi- 
cal honeycombed appearance of the bone, 
characteristic of the progress of the dis- 
ease. Still later, the roentgenograms re- 
veal sequestra and small or large, single 
or multiple pathologic fractures, depend- 
ing on the extent of the bone involve- 
ment. 


TREATMENT 


Early recognition and proper treatment 
of the disease prevents not only much 
loss of bone and facial deformity, but 
also loss of life. In all severe infections 
about the mouth and jaws, the proper 
place for the patient is the hospital. Treat- 
ment of this type of case in an office, par- 


Fig. 4 (Case 2).—Some of the sequestra re- 
moved. 


ticularly during the acute stage, is 
outmoded and, in the light of our present 
knowledge and standards, is inexcusable. 
As soon as the diagnosis is made, the 
bone and overlying soft tissues are opened 
for through-and-through drainage. This 
is done under general anesthesia and with 
the least possible trauma. The soft tis- 
sue incision extends intra-orally and ex- 
tra-orally. The cortical plate is punctured 
by means of sharp drills or a sharp chisel 
to provide for escape oi pus, and fenes- 
trated rubber tube drains are inserted. 
Delay even of a few hours in these ful- 
minating infections is dangerous, leading 
to widespread necrosis, pyemia, septice- 
mia, multiple secondary foci and death. 
Failure to find frank pus by no means 
indicates that septic osteomyelitis is ab- 


The Journal of the American Dental Association and The Dental Cosmos 


sent. If the operation is performed suf- 
ficiently early, inflammation may not 
have progressed to the stage of suppura- 
tion. On opening of the bone, however, 
foul smelling serous and seropurulent 
fluid is found, and when it is evacuated, 
tension is relieved, the high fever and se- 
vere pain subside and the infection is 
fairly under control. 

Following operation, during which cu- 
rettage or undue traumatization should 
be carefully avoided—a cardinal rule— 
the wound is frequently irrigated through 
the tubes. In addition, light packing and 
local immobilization may be necessary. 
Sequestra are removed when they are 
completely formed. Even then, they may 
be left in situ for a time to aid osteogene- 
sis and as a supporting matrix for the 
periosteum while healing and new bone 
formation take place. This conservative 
type of treatment will hasten recovery 
and insure against collapse of pathologi- 
cally fractured bone fragments, with con- 
sequent facial deformity. 


GENERAL SUPPORTIVE TREATMENT 


General supportive treatment is of vi- 
tal importance in the management of 
this class of patients. The patient is given 
a light diet of high caloric and vitamin 
content. Determinations of the blood cal- 
cium-phosphorus content and ratio are 
frequently made, and measures are taken 
to maintain the normal equilibrium. Gen- 
eral body irradiation with the ultraviolet 
rays is given. At the height of the disease, 
proctoclysis, hypodermoclysis and veno- 
clysis with saline and glucose solutions are 
resorted to in order to maintain body 
fluids and nutrition. Bacteriophages may 
be employed with good results. In ex- 
treme cases, blood transfusions may be 
necessary. The sulphanilamides when 
properly and judiciously employed are 
very helpful in reducing the toxic effects 
of the disease. This drug, however, is 
itself not without toxic manifestations in 
some cases, and should be discontinued 
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for a period or completely stopped when 
symptoms, such as cyanosis, cutaneous 
eruptions or hemoglobinuria, appear. 


SPECIAL LOCAL TREATMENT 


For many years, surgeons have, in ad- 


experimental and clinical uses of these 
agents that an attempt at a comprehen- 
sive survey would extend this paper be- 
yond its present scope. A short résumé of 
the nature, derivation and action of some 
of these therapeutic agents, however, will 


Fig. 5 (Case 2).—Complete regeneration of bone without deformity, after one year. 


Fig. 6 (Case 2.).—Complete regeneration of bone without deformity, after one year. 


dition to employing surgical intervention, 
endeavored to speed up the recovery of 
patients with osteomyelitis by means of 
different therapeutic agents. So wide is 
the range of the work associated with the 


prove of value to those interested in the 
treatment of this disease. 

Since Baer’ reintroduced maggot ther- 
apy in the treatment of osteomyelitis, at- 
tempts have been made, first, to ascertain 
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the biochemical action, if any, on dis- 
eased tissue and, secondly, to produce 
synthetically a compound which would 
have the same therapeutic effect and take 
the place of the maggots, since their use 
is not always practical or successful, espe- 
cially about the mouth. 

Thus, we have calcium-picrate, allan- 
toin and urea, introduced, respectively, by 
Stewart,” Robinson’ and Robinson.* There 
is some divergence of opinion as to the 
phenomenon which assures the beneficial 
results with these agents. There is strong 
support for the belief of investigators” * 


Fig. 7 (Case 2).—Appearance of patient 
soon after surgical treatment was instituted. 
The tubes, here shown lifted up for the photo- 
graph, but ordinarily placed with the lower 
portion of the tube down, facilitate drainage 
and irrigation. 


that calcium carbonate, allantoin and 
urea are normally the excretory products 
resulting from the metabolism of the 
maggot cell nucleus, and that these 
excretions are the healing biochemical 
properties of the maggot which act so 
successfully on dead tissue. Holder and 
MacKay’* believe that these agents, like 
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the maggots, owe their success principally 
to their scavenger action and their ability 
to dissolve and digest dead tissue débris 
without any direct effect on cell growth. 
All are agreed that these agents, and 
particularly urea, have a marked effect 
on purulent lesions and infected wounds, 
and that they clean up necrotic material, 
lessen foul odor and promote rapid and 
healthy granulation. These products have 
a wide biologic distribution in animals 
and plants. They are manufactured com- 
mercially for various purposes, and they 
are non-toxic, quite stable and sufficiently 
economical for employment in large quan- 
tities. 


A. 


Fig. 8 (Case 2).—Appearance of patient 
on discharge from hospital. 


Besides employing variously bland, sa- 
line and chlorine solutions in irrigation 
of foul wounds and evacuation of puru- 
lent fluids and débris, we have used the 
newer agents mentioned above with very 
gratifying results in concentrations as 
follows : 

1. Picric acid-calcium carbonate sus- 
pension, as recommended by Stewart.? 
(Calcium carbonate 20 gm. in 215 cc. of 
sterile water and picric acid 0.25 per cent 
saturated aqueous solution with 8 per 
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cent glycerin.) First, the picric acid so- 
lution is used and it is followed imme- 
diately with the calcium carbonate 
suspension. 

2. Allantoin, recommended by Robin- 
son® and found effective by Kaplan® and 
Gordon’ in 4 per cent concentration, by 
adding 0.4 gm. of allantoin crystals to 
100 cc. of distilled water and heating to 
about 122° F. 

3. Urea, strongly advocated by Robin- 
son,* Holder and MacKay® and Lewy.® 
(In my opinion, most effective either in 
10 per cent solution, or in the pure crys- 
tals directly introduced into the wound. ) 
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aged 154 years, admitted June 17, 1929, ap- 
peared very ill and toxic and was suffering 
from a severe and painful swelling about the 
face and neck. The temperature was 104.2°, 
pulse 120, respiration 26 and blood pressure 
115/80. 

The patient had been in good health until 
ten days before admission, when she de- 
veloped swelling and pain above the right 
upper central incisor tooth, the crown of 
which had recently been filled with porcelain. 
She went to the dentist for treatment and he 
injected an anesthetic into the gum, which 
did not deaden the pain. He also drilled out 
the filling and “extracted the nerve,” which 
he found diseased. The next day the pain 
and swelling increased and the patient had 


Fig. 9 (Case 5).—Acute osteomyelitis of right mandible and ramus. 


No two of these agents produce equally 
uniform results. The results depend on 
many physical conditions and external 
influences. They all have merit, particu- 
larly urea, in the treatment of oral and 
extra-oral infections and their efficacy in 
the individual case is best determined by 
actual trial. 


REPORT OF CASES 


The following case reports are illustra- 
tive of the many lesions encountered in 
our service which have been considered 
in the foregoing. 

Case 1.—History—E, T., a girl, white, 


a chill and fever. The dentist called at the 
house and ordered medicine, but no relief 
was obtained. A physician who was then 
called treated the patient for eight days, but 
the condition became progressively worse. 
Examination.—A severe cellulitis involved 
the right and left sides of the face. Both 
eyelids were edematous and closed. The 
mouth was opened with much difficulty. A 
swelling was felt over the right upper jaw, 
but no localized abscess could be found. The 
teeth appeared to be in good condition and 
were free from caries and dental restorations. 
The blood count showed hemoglobin 84 
per cent; red cells, 4,400,000 and white cells, 
20,200, with neutrophils 80 per cent, mono- 
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cytes 19 per cent and eosinophils 1 per cent. 
The Wassermann reaction was negative. 
The general physical examination was es- 
sentially negative. The roentgenograms dis- 
closed no definite pathosis and, owing to the 
difficulty in obtaining them, because of the 
patient’s acute condition and inability to co- 
operate, were considered inconclusive. On 
the basis of the clinical findings, a provisional 
diagnosis (later confirmed) of osteomyelitis 
of the right maxilla was made, and the pa- 
tient was operated on, June 18. 
Operation—When the tissues were opened 
intra-orally, much foul smelling, seropurulent 
fluid was evacuated. The buccal cortex, 
which was found, was opened into with a 
chisel by manual pressure without resistance 


unabating. After two weeks, her condition 
was markedly improved. The swelling and 
suppuration had subsided and temperature 
and blood count had returned to normal, and 
she was discharged from the hospital. For 
the following three months, small sequestra 
of necrosed bone were removed from time 
to time until there was complete recovery. 
Case 2.—History.—H. L., a woman, white, 
aged 27 years, seen April 3, 1934, in a con- 
sultation, had for the preceding four weeks 
been under the care of a general surgeon, 
who was treating her for an infection of the 
lower jaw following attempted extraction of 
an acutely abscessed right lower third molar 
and extraction of the right upper third molar 
by a local dentist. The work was done on 


Fig. 10 (Case 5).—Advanced stage of osteomyelitis with necrosis. 


and a thick yellow pus was clearly seen in 
the cancellous spaces. Fenestrated rubber 
tube drains were inserted in the wound, 
through which the tissues were irrigated with 
a I per cent surgical solution of chlorinated 
soda (Dakin’s) every three hours. Local 
treatment, with compresses, therapeutic lamp, 
irrigations and change of drains, and general 
supportive treatment were continued. 
Outcome.—The patient showed some im- 
provement twenty-four hours after operation, 
but she continued a septic course for the next 
eight days, with a temperature varying be- 
tween 100.6 and 104.2°, a leukocyte count 
rising and falling and the copious flow of pus 


February 23 under a local anesthetic, after 
which there was severe pain, with fever and 
a swelling of the face which finally extended 
to the lower jaw and both sides of the neck. 
For the next thirteen days, the patient was 
variously treated by two dentists and two 
physicians with mouthwashes, pills and the 
ultraviolet rays. She became progressively 
worse and was hospitalized March 8, 1934. 
The past history was essentially negative as 
to serious illness. She was married and the 
mother of two children, both living and well. 

Examination.—The patient was obviously 
toxic and very ill. The temperature was 
103.4°, pulse 120 and respiration 30. Tachy- 
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cardia was marked. Both sides of the face 
and neck were much swollen. The patient 
complained of severe shooting pains radiating 
to the head. Foul-smelling pus exuded from 
the mouth and from a small rubber tissue 
drain which protruded from an incised open- 
ing in the right submaxillary region. There 
were no drains on the left. The mouth was 
opened with great difficulty owing to severe 
trismus. The floor of the mouth was edema- 
tous and filled with pus. All the lower teeth 
were loose to the point of exfoliation. On 
digital manipulation, crepitus was readily felt 
over the right and left sides of the body of 


Fig. 11 (Case 5).—Fenestrated tubes in 
position for drainage. 


the mandible. Externally, there was a severe 
submaxillary and submental cellulitis extend- 
ing downward to the clavicle on both sides. 
A roentgenographic report of March 27, 
1934, was negative for bone pathosis. The 
last blood count showed 44,000 leukocytes 
(no differential count). 

Diagnosis—On the basis of the clinical 
findings and history, a diagnosis of diffuse 
osteomyelitis involving the entire mandible 
was made, and immediate thorough drainage 
and removal of exfoliated teeth to prevent 
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respiratory accident were recommended, as 
well as further roentgenographic and lab- 
oratory studies to ascertain the extent of bone 
pathosis and to eliminate the possibility of 
actinomycosis and a luetic background. 

Roentgenographic and Laboratory Ex- 
aminations.—Roentgenographic examination 
April 4 revealed that the entire mandible 
had a spongy, moth-eaten appearance, with 
what appeared to be pieces of sequestra an- 
terior to the molar and below the central and 
lateral incisor teeth. The central and lateral 
incisor teeth were displaced downward, 
probably owing to loss of bone. Direct smear 
from drainage of the jaw showed many gram- 
positive diplococci, many small gram-nega- 
tive bacilli, fusiform bacilli and spirilla, with 
no evidence of actinomycosis. Blood chem- 
istry tests showed sugar, 134 mg. per hundred 
cubic centimeters of blood; urea nitrogen, 10 
mg. per hundred cubic centimeters of blood; 
calcium, 8.4 mg., and phosphorus, 3.8 mg. 
The Wassermann reaction was negative. 

Operations—The patient was transferred 
to the oral surgery service April 5 and oper- 
ated on April 6. Intra-oral and extra-oral 
incisions were made on both sides of the 
lower jaw and free pus was evacuated. A 
number of posterior teeth on the right and 
left sides of the lower jaw were removed. A 
sequestrum 17 by 12 by 5 mm., the marrow 
of which was filled with pus, was removed, 
and fenestrated tubes for through-and- 
through drainage were inserted. The wounds 
were irrigated frequently through the tubes. 
Three weeks after operation, the patient 
again developed a septic temperature and 
complained of severe pain on the right side 
of the neck at the posterior border of the 
sternocleidomastoid muscle region. After a 
few days, fluctuation of pus could be felt in 
that region. May 5, an opening was made 
revealing a supraclavicular abscess. A tube 
drain was inserted to communicate with the 
other drains on that side of the jaw. Irriga- 
tion with calcium-picrate solution, according 
to the formula of Stewart, was instituted, and 
massive doses of calcium and phosphorus and 
cod-liver oil with viosterol were given, as 
well as general body irradiation with the 
ultraviolet ray. 

Outcome.—The patient began to improve 
and the temperature gradually decreased to 
normal. Blood counts, taken at regular inter- 
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vals, showed red cells, 3,620,000; white cells, 
13,850; hemoglobin, 80 per cent, neutrophils, 
61 per cent, and lymphocytes, 30 per cent. 
During the course of treatment, some of the 
lower teeth and sequestra from the mandible, 
varying in size from one-quarter to one-half 
inch, became exfoliated and were from time 
to time removed. The patient’s condition 
gradually improved, suppuration ceased and 
the roentgenograms indicated healing of the 
bone. She was discharged from the hospital 
July 7, 1934- 

Case 3.—History.—D. F., a woman, white, 
aged 36 years, was admitted to hospital No- 
vember 23, 1930, with the history of recur- 


ration 30. The face and right temporal and 
right submaxillary regions were greatly swol- 
len and both eyelids were edematous and 
closed. The mouth could not be opened. 
Roentgenograms showed marked opacity of 
the right antrum and osteoporosis distally 
from that region involving the entire poste- 
rior portion of the right maxilla. Blood find- 
ings showed hemoglobin, 85 per cent; red 
cells, 4,400,000 and white cells, 22,800, with 
g2 per cent neutrophils. Blood chemistry 
tests revealed sugar, 99 mg., and urea nitro- 
gen, 17 mg. per hundred cubic centimeters of 
blood. Wassermann and Kahn tests were 
negative. The urine showed an occasional 


Fig. 12 (Case 5).—Regeneration of bone after one year with small amount of fibrous tissue 
inclusion at upper portion of ramus. (Anteroposterior view.) 


rent pain and swelling in the right upper jaw 
ten days previously. She consulted a dentist, 
who injected a local anesthetic and extracted 
the right upper third molar. After the ex- 
traction, the patient became very ill, her 
face became swollen beyond recognition and 
the pain was very severe. She had been under 
the care of a physician, but the condition 
continued to grow worse. She gave no history 
of previous illness. She was married and the 
mother of four children, all of whom were 
living and well. 

Examination.—The patient was acutely ill, 
with temperature 104°, pulse 120 and respi- 


red and white cell and a trace of albumin. 
The general physical examination revealed 
no other serious disease. 

Diagnosis—On the basis of the clinical 
and roentgenographic findings, a diagnosis of 
acute osteomyelitis of the right maxilla was 
made and immediate operation advised. 

Operation—November 24, under nitrous 
oxide-ether anesthesia, the mouth was forced 
open and a wide intra-oral incision was made 
over the upper portion of the buccal cortical 
plate of the right upper jaw. By blunt dis- 
section, a large pocket containing about 5 
ounces of purulent fluid was found and evac- 
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uated. Further exploration disclosed a pocket 
extending -upward toward the temporal re- 
gion, and the two pockets were united by 
subcutaneous dissection. The bone, which 
was porous, was opened with a chisel by 
light hand pressure, at which time pus was 
seen filling the cancellous spaces. Light pack- 
ing and frequent irrigations were instituted. 

Course and After-Treatment.—After the 
operation, the case ran a septic course for 
the next four days, with a temperature rang- 
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the lower posterior portion of the maxilla 
containing the first and second upper molar 
teeth became exfoliated and was removed. 
Again, January 2, small sequestra from the 
malar bone were removed. The patient re- 
covered sufficiently to be discharged, January 
10, 1931, treatment being continued in the 
outpatient clinic. She was apparently cured, 
but, May 12, 1931, nearly six months after 
operation, she complained of a sudden tris- 
mus of the jaw and inability to open the 


Fig. 13 (Case 5).—Complete regeneration of bone with perfect symmetry. (Lateral view. ) 


Fig. 14 (Case V. S.).—Osteomyelitis of right mandible with loss of substance by necrosis 
after tooth extraction under local anesthesia during acute stage of inflammation and in presence 


of severe Vincent’s infection. 


ing between 103 and 105.4°. Blood transfu- 
sion was considered at this time, donors being 
typed, but was not carried out because the 
patient began to improve. The copious flow 
of pus and separation of soft sloughs from the 
intra-oral wound continued, but the cellulitis 
had markedly decreased. December 20, a 
large sequestrum of bone consisting of the 
condyle and buccal and palatal surfaces of 


mouth as well as she did during the preced- 
ing four months. 

Attempts to remedy this new complication 
by means of exercise, mechanical separators 
and elevators, soft rubber blocks, applicators, 
diathermy and general physical therapy, pro- 
duced indifferent results. Alternately, normal 
articulation for a few days was followed by 
trismus and inability to open the mouth for 
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days following, until June 20, when the jaws 
were shut and the patient was unable to open 
the mouth, although there was fairly free 
lateral motion. Roentgenograms taken at this 
time showed no evidence of ankylosis at the 
temporomandibular joint. A diagnosis was 
made of possible interarticular fibrosis, or 
muscular shortening and adhesions due to 
previous sloughing of portions of the masseter 
and temporal muscles. June 26, under ether 
anesthesia, these adhesions were broken by 
stretching, the mouth was opened without 
great difficulty and soft rubber blocks were 
inserted. These were maintained, except for 


Fig. 15 (Case V. S.).—Appearance of pa- 
tient during convalescence. The tube is still 
in the wound, but will soon be removed; i.e., 
when through-and-through drainage is no 
longer required. 


periods of rest, for fifteen days and were 
then discontinued. Articulation and jaw func- 
tion were unimpaired for the next four 
months, when the patient again complained 
of periodic difficulty in opening the mouth. 
Further study of the case disclosed a recur- 
rent chronic gonorrheal arthritis involving 
other joints of the body. An association of 
these two conditions, particularly in view of 
a comparatively re¢éent severe osteomyelitis 
of the jaw, is strongly suggested. 


Case 4.—History.—A. B., a boy, aged 19 
years, admitted to hospital August 28, 1933, 
when first seen was unconscious, cyanotic and 
dyspneic. The patient had had Vincent's in- 
fection and periodic soreness around an 
erupting left lower third molar for about a 
year. Two weeks before admission, he had a 
recurrence of the trouble and a dentist ex- 
tracted the tooth under local anesthesia. 
Following extraction, the face became swol- 
len and painful and the patient could not 
open the mouth or swallow. The condition 
became worse during the next few days, the 
temperature rose to 102° and the patient 


Fig. 16 (Case V. S.).—Appearance of pa- 
tient five years after recovery. 


had chills and sweats and could not void. He 
had been under medical care from the onset, 
and, August 31, a request was made for con- 
sultation with an oral surgeon. 

Examination (August 31).—The patient 
was quite stout and short-necked. He was 
unconscious and apparently very ill and toxic. 
A large hard swelling of the left side of the 
face and neck was brawny and there was no 
apparent fluctuation. Very foul, thick, sero- 
purulent fluid flowed from the left ear. The 
mouth was opened with much difficulty with 
a mouth gag, and was found to be filled with 
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pus. The retromolar and peripharyngeal tis- 
sues and soft palate were swollen and edema- 
tous, and pus exuded from the socket of the 
recently extracted tooth. There were no 
roentgenograms and none could be obtained 
at this time owing to the grave condition of 
the patient and his inability to cooper- 
ate. The temperature was 104°, pulse 120 
and respiration 35. Blood count showed he- 
moglobin, 80 per cent; red cells 4,700,000 
and white cells, 21,300, with 79 per cent 
neutrophils, 20 per cent small lymphocytes 
and 2 metamyelocytes and three staff forms. 

Diagnosis—On the basis of the clinical 
findings, a provisional diagnosis of osteomye- 
litis of the jaws with possible meningeal com- 


Fig. 17 (Case B. R.).—Acute osteomyelitis 
of left upper jaw following extraction of teeth 
under local anesthesia during acute stage of 
inflammation. 


plications was made. Aithough the patient’s 
condition was grave and the prognosis doubt- 
ful, an operation for establishment of drain- 
age was decided on. 

Operation—The same day an intra-oral 
and extra-oral incision was made and about 
8 ounces of pus was evacuated. On explora- 
tion, the body and ramus of the left mandible 
was found porous and the marrow spaces 
were filled with pus, Fenestrated rubber tubes 
were inserted. Smears and cultures from this 
fluid and from the blood showed later gram- 
positive cocci in groups, identified as non- 
hemolytic Staphylococcus aureus. 
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Outcome.—Immediately after the opera- 
tion, the patient’s condition appeared better 
and he seemed to respond to the heroic 
general treatment instituted. On the morning 
of September 1, however, he again became 
moribund in spite of all efforts. The tem- 
perature had risen to 110°, pulse 144 and 
respiration 44. The patient went into coma 
and died. No necropsy could be obtained. 
The clinical diagnosis was septicemia and 
Staphylococcus aureus pyemia secondary to 
osteomyelitis of the jaw. 

Case 5.—History.—J. N., housewife, aged 
28 years, married but with no children, ad- 
mitted October 28, 1932, with face and neck 


Fig. 18 (Case S. M.).—Acute osteomyelitis 
of right upper jaw. 


swollen, appeared acutely ill and toxic. The 
temperature was 102.4°, pulse 110 and respi- 
ration 25. 

October 3, a lower right third molar was 
extracted under local anesthesia, after which 
the face became very swollen and painful. 
The patient was then taken to a specialist, 
who “scraped the jaw.” Her condition be- 
came much worse and she was taken to a 
hospital, where an abscess of the lower jaw 
was opened. She left the hospital apparently 
improved after a stay of five days. A few 
days later, her face again began to swell and 
the pain about the jaw became more severe. 
Her condition continued to become progres- 
sively worse in spite of treatment. 
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Examination.—A very severe swelling of 
the right side of the face and submaxillary 
and submental regions extended to the neck 
below and the temporal region above. Both 
eyelids were swollen, edematous and closed. 
There was one fluctuating pointed abscess 
over and to the distal side of the zygoma 
and another in the submaxillary region. The 
mouth could not be opened owing to severe 
and painful trismus. The general physical 
findings were essentially negative as to car- 
diac, respiratory or renal disease. The blood 
findings showed hemoglobin, 80 per cent; red 
cells 4,250,000 and white cells, 19,000, with 
94 per cent neutrophils and 5 per cent mono- 


Fig. 19 (Case J. P.).—Severe submaxillary 
and submental cellulitis resulting from dental 
sepsis; ten days after operation. 


cytes. Roentgenograms revealed areas of 
lesser density giving a punched-out, moth- 
eaten appearance to the entire right mandible 
extending to the left beyond the midline. 
Wassermann and Kahn reactions were 
strongly positive. A diagnosis of osteomye- 
litis of the right lower jaw associated with or 
induced by latent syphilis was made. 
Operation (October 30).—Extensive bone 
destruction involving the right body and ra- 
mus of the lower jaw was found. One large 
ascending pus pocket coursing over the tem- 
poromandibular region, the zygoma and the 


infra-orbital region, and another in the sub- 
maxillary region were opened. Much foul- 
smelling pus was evacuated and fenestrated 
rubber tubes for drainage and counter-drain- 
age were inserted. 

Treatment and Outcome.—Antiluetic 
treatment with potassium iodide, bismuth 
salicylate and neo-arsphenamine was insti- 
tuted and was continued in connection with 
the local treatment. Large sequestra of 
necrosed bone from the body and ramus 
were maintained in place to prevent col- 
lapse of the jaw and were removed only after 
the roentgenograms revealed new bone for- 
mation. The patient suffered a severe reac- 
tion from the antiluetic treatment and it was 
discontinued for a period. She recovered, 
however, and was discharged December 13, 
1932. 

Case 6.—History.—M. S., a man, aged 35 
years, was admitted August 30, 1937, with 
severe swelling about the lower portion of 
the face and marked fetor oris. He ap- 
peared very ill and toxic. The temperature 
was 103.4°, pulse 115 and respiration 25. 

He had had malposed teeth and pyorrhea 
the greater part of his life, for which he 
received periodic treatment. Lately, he had 
been in a run-down condition owing to over- 
work and strain. About two weeks before ad- 
mission, he developed pain about the four 
lower front teeth and gums and, after some 
delay in obtaining treatment, he had these 
teeth extracted by his dentist under local 
anesthesia. Following extraction, he had a 
violent chill, his temperature rose to 101°, 
his face became severely swollen and he 
could not open his mouth or swallow. 

Examination.—There was extensive swell- 
ing about the submaxillary and submental 
regions and right side of the neck, which was 
brawny, hard and indurated. The mouth was 
opened with difficulty. The floor of the 
mouth was filled with pus, the tissues were 
swollen and edematous and pus exuded from 
the sockets of the extracted teeth. There 
were marked inflammation and edema about 
the peritonsillar tissues and soft palate. The 
patient complained of a severe throbbing 
pain about the jaw and inability to swallow. 
The blood count showed 4,770,000 red cells 
and 25,000 white cells, with 72 per cent 
neutrophils and 25 per cent small lympho- 
cytes. The urine showed an occasional white 
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or red cell and a trace of albumin. The 
blood sugar was 99 mg. and urea nitrogen, 
17 mg. per hundred cubic centimeters of 
blood. The Wassermann and Kahn reactions 
were negative. Roentgenograms revealed os- 
teoporosis involving the anterior portion and 
symphysis of the lower jaw and extending 
on the right to the first molar tooth. 

Diagnosis—In view of these findings, a 
diagnosis of osteomyelitis of the anterior por- 
tion of the lower jaw was made. 

Operation.—Under nitrous oxide-ether an- 
esthesia, a wide intra-oral and extra-oral in- 
cision was made and about 4 ounces of 
seropurulent fluid was evacuated. The an- 
terior cortical plate was found destroyed to 
the extent that it required no further surgical 
manipulation to facilitate drainage. Fenes- 
trated rubber tube drains were inserted. The 
wound was irrigated every three hours with 
a solution of urea, 10 per cent, for the next 
few days. 

Outcome.—The temperature came down 
to normal after forty-eight hours. The gen- 
eral symptoms subsided and the patient was 
discharged, September 10. 


SUMMARY 


1. Osteomyelitis of the jaws and other 
severe infections about the oral tissues 
and associated parts are caused by the ac- 
tion of pathogenic organisms which be- 
come more activated and virulent in the 
presence of trauma and low resistance. 

2. Experience shows that these infec- 
tions are frequently precipitated or ag- 
gravated by indiscriminate injection of 
anesthetic solutions into acutely in- 
flamed tissues. 

3. The lower jaw, the cellular tissues 
of the floor of the mouth, the submaxil- 
lary and submental regions and the neck 
are more susceptible to septic inflamma- 


1277 


tory processes, which also occur with 
greater frequency in these regions. 

4. Timely recognition of symptoms, 
early and adequate drainage and proper 
supportive general treatment are of vital 
importance in effecting recovery. 

5. Urea in solution (10 per cent) or in 
pure crystal form is a very effective 
agent for the removal of purulent débris 
and for promotion of healing in the treat- 
ment of septic wounds about the oral 
and contiguous structures. 

6. Osteomyelitis of the jaws following 
ordinary trauma incident to extraction of 
teeth can be induced by co-existent syphi- 
lis. Latent syphilis, therefore, should not 
be overlooked. 
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DENTAL ARCH FORM AND FACIAL GROWTH 
PATTERN IN HEALTHY CHILDREN FROM 
PREHISTORIC POPULATIONS 


By Witton Marion Krooman, Ph.D., Cleveland, Ohio 


HE study of facial growth in a 
skeletal series has been ably achieved 
by Hellman’ on a series of seventy- 
eight complete skulls and fourteen crania 
without mandibles, from Cajion del 
Muerto, Arizona. This material repre- 
sents prehistoric American Indians, dat- 
ing back a thousand years or so, and is a 
rather homogeneous series. Todd and 
Tracy” and I* have studied craniofacial 
growth in a series of about twenty-five 
crania in a modern dissecting-room. In 
the Hellman material, thirty were below 
the adult stage (ca. 21 years). In the 
Western Reserve University material, the 
entire series was below 19 years. 
Through the cooperation of the mu- 
seums of the University of Pennsylvania, 
we are now able to report on thirty-four 
crania, all except one below 18 years, 
dating to 3000-2000 B.c.* This material 
is from Tepe Hissar, near Damghan, 
Iran, at the southeast end of the Caspian 
Sea. The children form a group from the 
entire population of the site, and this 
is the first time that the archeologist has 
preserved for anthropologic study an en- 
tire ancient population. Diverse racial 
types—Nordic, Alpine, Mediterranean, 
Armenoid, Negroid, Asiatic—were repre- 
sented among the adults. It is therefore 
very likely that the children are not of a 
single race type, particularly in view of 
the fact that there are long and short 
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heads and narrow-faced and broad-faced 
skulls. 

These two facts, namely, smallness and 
heterogeneity of specimen, serve to mask 
real growth increment, but they cannot 
hide growth trends. Discrepancies in in- 
cremental curves are to be expected, 
therefore, and are to be discounted on 
the basis of individual and racial varia- 
tion. 


Taste 1.—Cranita Groupep BY AGE AND Sex 


Years Male Female 


an 

| 

nN 


Totals 


The work of Bakwin and Bakwin,° 
Broadbent,** Cohen,® Rosenberger,’ 
Todd*® and Zuck™ has shown that 
growth in general and facial growth in 
particular are susceptible to constitu- 
tional inadequacies and aberrances, and 
that illness in infancy and childhood, 
allergic upsets and endocrine imbalances 
all leave an imprint in the form of an 
inhibited and unequal growth pattern. 
It is possible, therefore, to study prehis- 
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toric or early historic material’? and dis- 
cern the skeletal evidence of health 
vicissitudes during life. Especially is this 
true of assessing retardation of growth in 
the transverse diameters of the face, and 
in the anteroposterior (length) expan- 
sion of the several areas of the face, 
namely, orbital, nasal, dental and man- 
dibular. This I propose to do in the 
present study. In simple terms, an at- 


Dimensions 
in 
Millimeters 


Total facal 


S Upper facial height 


S Nasal height 


wo 
uw 
a 
S Palatal length 


90 60 45 
85 55 40 45 


80 50 35 40 J / 
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males are, accordingly, grouped at 64, 
84, 94, 11, 16, 18 and 20 years, the fe- 
males at 3, 44, 64, 8, 11, 12, 15 and 20 
years.* For each group, the following 
dimensions are recorded : 
Facial height : 
(a) Total: Nasion to gnathion 
(menton). 
(b) Upper: Nasion to prosthion. 
(c) Nasal height. 


Total facial 
height 


Upper facial 
height 
3 


/ 
/ Nasal 
height 
4 


= Palatal 
length 


= 
73 45 30 35 


15 20 


Fig. 1.—Growth in facial height, males, aged 64 to 20 years. 


tempt will be made to demonstrate that, 
from the measurement of facial skeleton, 
we can assess “normal” as contrasted 
with disturbed growth. 

The thirty-four crania are grouped by 
age and sex as shown in Table 1. The 
mandibles are missing in several. 

For obvious reasons, it is impossible to 
have identical age classes for each sex; 
nor is it possible to have the same num- 
ber of crania in each age class. The 


Facial breadth : 
(a) Total: Zygion to zygion. 
(b) Mid: Zygomaxillare to zygo- 
maxillare. 


(c) Nasal breadth. 


(d) Interorbital breadth: Dacryon 
to dacryon. 
*The age class of 20 in females is filled in 
by using adult averages. In males, the adult 
average has been utilized also. 
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(e) Palatal breadth: Endomolare 
to endomolare. 
In addition, palatal length from orale 


‘to staphylion was recorded. 


The increments in facial height are 
given in Table 2. 

In Figures 1 and 2, these increments 
are graphically depicted for male and 
female, respectively. As stated earlier, 
the curves of trend are definite, though 
there are obvious variations. If the 
numbers were greater, or if the curves 
were “smoothed” statistically, the slope 


nasal height is governed by a different 
growth stimulus (respiratory needs?), re- 
sponding to increase in body bulk rather 
than more localized craniofaciodental 
urges. 

In Figures 1 and 2, palate length has 
been included, even though it is not 
properly a height unit. The increments 
are shown in Table 3. 

In the males, palate length has a dis- 
tinctive pattern apart from height incre- 
ment. From 9$ years on, there is, in this 
sample at least, no change in size. In 


Tas Le 2.—INcREMENTS IN Factat HEIGHT 


Male 
Age 
Years 
| | 8 | 20 
Dimensions 64 | 8} | 9% | 
Millimeters 
Total facial height 80 91 | 104 102 117 114 124 
Upper facial height 49 52 63 63 70 65 74 
Nasal height 35 42 | 47 44 46 48 53 
Female 
Age 
Years 
sees: 3 | 44 | 6} | 8 | il | 12 | 15 | 20 
Dimensions 
Millimeters 
Total facial height 74 86 97 90 100 98 110 114 
Upper facial height 44 54 60 53 60 59 65 68 
Nasal height 31 38 44 39 40 46 47 48 


upward would be much as in a sample 
of normal, healthy children; i.e., the 
curves would not differ in degree from 
those for the Bolton standards. 

In both sexes, the curves for total and 
upper face height are parallel, but, in the 
male, total face height far outstrips 
upper, a fact in keeping with compara- 
tive and other human studies, in which 
mandibular height is shown to be abso- 
lutely and relatively greater in males.* In 
neither sex is nasal height a direct reflec- 
tion of general facial height. Apparently, 


females, after a marked increase up to 6} 
years, there is a variable pattern at a 
single level until 11 years, at which there 
is an increase, which slowly tapers off. 
It is probable that definitive palate length 
is concluded by the eruption of the sec- 
ond permanent molar. 

It will be worth while, at this point, 
to see how our data agree with Hell- 
man’s Amerind series.’ His figures, given 
in his age groups I-V, roughly 2, 3, 8, 
12 and 20 years, are shown in Table 4. 

The data are not strictly comparable, 
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for Hellman has grouped male and fe- 
male crania in his earlier stages. Per- 
haps this is wiser than the attempt to 
separate the sexes. Below the age of 
12-14, when secondary sex characters 
begin to appear, the general rule that 
larger skulis were male, smaller were 
female was followed, though this rule did 
not hold true in all dimensions and pro- 
portions. 

The two specimens—ancient Iranian 
and prehistoric Amerind—show a basic 
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upward, but once more trend is firmly 
established. 

There appears to be a marked sex dif- 
ference in the relation of midfacial to 
total facial breadth. In the males, mid- 
facial lags behind total facial, as though 
lateral buttressing were more important 
than midline widening. In females, lat- 
eral expansion is more nearly uniform. 
In both sexes, there is a marked increase 
in total facial breadth from 11 years on; 
in females, midfacial breadth keeps pace. 


Total facial 


h ght 


0 3 4%5, 6% 


5 20 


Fig. 2.—Growth in facial height, females, aged 3 to 20 years. 


similarity in age increment and growth 
trend that cuts across racial lines: the 
pattern is an essentially human one first 
of all, and only secondarily is it over- 
laid by type differences. 

We may now turn to the consideration 
of breadth measurements. (Table 5.) 

In Figures 3 and 4, these increments 
are graphically portrayed for male and 
female, respectively. Again, there is an 
expected departure from an even curve 


Nasal breadth, interorbital breadth 
and palate breadth appear to be uni- 
formly related as true midline features, 
with palatal breadth having a late incre- 
ment after nasal and interorbital breadth 
are relatively stabilized. The fact that in 
males and females nasal and interorbital 
breadths are apparently interchangeable 
is due solely to sample make-up. 

The comparative data from Hellman’ 
are given in Table 6. 
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The bizygomatic and midfacial dimen- 
sions are, as is to be expected in a homo- 
geneous Amerind (““Mongoloid”) group, 
absolutely greater, but the relative pro- 
portion seems to be in favor of the so- 
called male pattern; ie., total breadth 
increase markedly in excess of mid- 


occlusion: Class I in an 18-year-old 
male, Class II in an 11-year-old female 
and Class III in a 20-year-old male. 

An interesting feature of the Iranian 
material is the fact that the tooth erup- 
tion pattern is similar to that of the 
primitive Neanderthalers (and, for that 


TaBLe 3.—INCREMENTS IN PALATE LENGTH 


Male 
Age 
Years 
2 . 64 84 94 11 16 18 20 
Dimensions 

Millimeters 

Palate length 37 37 43 43 42 41 42 
Female 
Age 
Years 
3 43 64 | 8 11 12 15 20 
Dimensions 
Millimeters 
Palate length 29 36 34 | 36 38 38 46 48 
TasBLe 4.—HELLMAN’s AMERIND SERIES 
Age Groups 
Dimensions I Il Ill IV Vv 

Millimeters 
Total facial height 66.27 77.80 88.35 110.00 116.90 
Upper facial height 41.13 47.90 53.34 65.50 72.05 
Lower facial height 25.95 32.64 37.00 43.37 47.31 
Nasal height 31.13 33.50 38.01 45.90 48.90 
Palate length 28.16 32.30 37.00 43.30 45.19 


breadth increase to give added promi- 
nence to zygomatic buttressing. 

In the Iranian material, the palate is 
uniformly parabolic, a broad, evenly 
rounded arch that offers no evidence of 
malposition or maleruption of the teeth. 
There are three instances of slight mal- 


matter, similar to the anthropoid pat- 
tern). There is a pronounced tendency 
for the permanent teeth to erupt in the 
order of M1, I1, I2, Pm 1-Ma2-Pm a, C, 
M3; i.e., for M2 to erupt with the Pm1-2 
series in time, with at least one instance 
where Ma is erupting along with Pm |. 


| 

re 

s 

Ca 
cr 
ge 
To 
ni 

| fo 
pc 

w 
we 
to 
te 
we 

gre 

fe 
ma 

18 

II 
gre 
fer 


In a study of length (depth)-height 
relationships, as height-breadth relation- 
ships have been presented, it is practi- 
cable to employ roentgenograms of the 
crania. Each cranium has been roent- 
genographed in the Broadbent-Bolton 
roentgenographic cephalometer. The cra- 
nia were roentgenographed in the Frank- 
fort horizontal and in frontal and lateral 
positions. The mandible when present 
was in position. The roentgenograms 
were traced and superimposed according 
to Broadbent’s technic.’ Because the 


Dimensions 
n 
Millime ters 


> Total iacial breadth 


2 Mid-facial breadth 


Palatal breadth 


Interorbital breadth 
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Nasal breadth 
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have been taken on the roentgenographic 
contours. 


Facial length: 


(a) Sella to nasion (SN), a meas- 
ure of the floor of the anterior 
cranial fossa or the roof of the 
nasal cavity. 

(b) Porion to nasion (PN), upper 
face or orbital growth. 

(c) Porion to orbitale (PO), mid- 
face or orbitonasal growth. 

(d) Porion to prosthion (PP), 


J 


Fig. 3.— Growth in facial breadth, males, aged 64 to 20 years. 


temporal bones of some of the crania 
were damaged, it was impossible to roent- 
genograph all of the skulls. The age 
grouping for this part of the study dif- 
fers, therefore, from the earlier part. For 
males, the age groups are 64, 84, 94, 11, 
18 and 20 years; for females, 3, 44, 8, 
It, 12 and 15 years. The grouping 
greatly restricts comparison for sex dif- 
ferences. 

The following projected measurements 


midface or nasodental growth. 
(e) Porion to gnathion (menton) 
(PG), lower facial or man- 
dibular growth. 
(f) Gnathion to gonion (GG), 
mandibular corporeal growth. 
(g) Porion to gonion (PG"), in 
part a measure of mandibular 
drift. 
Facial height : 
(a) Nasion to prosthion (NP), a 
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measure of upper facial or or- 
bitonasal growth. 
(b) Nasion to level of Frankfort 
horizontal plane (NF), which 
serves to partly differentiate 


Cranio-facial length : 

(a) Nasion to the Bolton point 
(NB); cranio-facial base 
length, approximately through 
the hafting zone. 


5.—BreaptH MEASUREMENTS 


Male 
Age 
Years 
64 8} 94 11 | 16 | 18 | 20 
Dimensions 

Millimeters 
Bizygomatic 102 106 110 113 117 124 125 
Midfacial 77 80 86 86 84 91 92 
Nasal 20 20 22 20 22 25 27 
Interorbital 18 17 18 21 21 22 23 
Palatal 32 36 37 36 37 38 41 

Female 
Age 
Years 
3 4} 64 | 12 15 20 
Dimensions 
Millimeters 
Bizygomatic 92 101 104 99 112 110 120 124 
Midfacial 68 73 79 76 87 85 95 96 
Nasal 19 19 20 20 21 21 25 26 
Interorbital 16 18 17 7 22 19 21 22 
Palatal 28 33 31 31 32 33 41 42 
TABLE 6.—ComparaTIve Data (HELLMAN) 
Age Groups 
I II | Ill IV V 
Dimensions 

Millimeters 
Bizygomatic 83.75 93.67 104.25 123.50 129.54 
Midfacial 65.99 72.68 82.50 93.20 98.60 
Nasal 18.43 19.70 21.90 24.75 26.00 
Interorbital 15.89 17.67 18.00 21.40 21.80 
Palatal 26.13 29.30 34.68 39.08 42.53 


orbital and nasal growth. 
(c) Prosthion to gnathion (P'G), 
lower facial or dentomandibu- 
lar growth. 


The increments for increase in the 
length dimensions are given in Table 7. 
Measurements involving the mandible 
are impossible in age groups 64, 9} and 
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11 for males and 8, 12, 15 for females. 

In both sexes, there is a uniform ex- 
pansion in each radial length dimension. 
The face is increasing in length quite 
harmoniously, with a marked spurt at 94 
years in males and at 44 in females. In 
the males, the length radii of the face 
are very similar at 6$ and 84 years. 
There is then a spurt, and then marked 
similarity at 9}, 11 and 20 years. In the 
females, length radii appear to be estab- 
lished by 44, for there is a close group- 
ing of upper and midfacial length dimen- 
sions at 44, 8, 11 and 15 years. The 
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Total facial breadth | 
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The differences are again what we 
would expect from the make-up of the 
two groups, Iranian and Amerind. The 
former consistently exceed in radial di- 
mensions of the upper face, for in the 
Amerind series we are dealing with a 
“flat-faced” Mongoloid type. 

Projected measurements of facial 
height are given in Table 9. 

Upper face height is stabilized at 94 
years in males, and at between 8 and 11 
years (94?) in females. The height of 
nasion above the Frankfort horizontal 
plane is leveled at about 9$ yeas in 


o— Palatal 
5 2 — — Nasal 
7 breadth 
9 7 20 20 30 ah 
90 65 15 15 6 19 15 20 


Fig. 4.—Growth in facial breadth, females, aged 3 to 20 years. 


lower face has moved forward so that 
the face has come from beneath the 
brain case to erase the infantile contour. 
The lower face never goes so far forward 
in females as in males; which may be a 
partial explanation of the frequent oc- 
currence of “baby-faces” among fe- 
males. 

The comparable increments for in- 
crease in length dimensions from Hell- 
man’s material’ are given in Table 8. 


males and at 44 years in females. This 
may be another infantile feature of the 
female face. The mandible is absent in 
so many of the age groups that nothing 
can be said of dentomandibular growth 
except to mention the apparently late 
vigorous spurt in males. 

The increase in base length is sum- 
marized in Table 1o. 

The changes in this dimension can 
best be seen in Figures 5 and 6. Here 
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are superimposed in Broadbent’s plane’ nion and the Bolton point are located. yr 
male crania at 64, 84, 9}, 11 and 20 Lines drawn from sella to nasion, porion aT 
years, and female crania at 3, 44, 8, 11 to nasion, porion to orbitale, porion to 
and 15 years. In each series, the Frank- prosthion, porion to gnathion, porion to 
7.—Increase 1n LENGTH 
Male 
Age 
Years 
64 84 9% 11 18 20 
Dimensions 
Millimeters 
SN 59 61 67 68 73 68 
PN 76 80 92 91 101 99 
PO 64 66 73 74 80 78 
PP 83 87 103 103 112 109 
PG 111 125 126 
GG — 58 _ _ 78 75 
PG! 49 61 61 
Female 
Age 
Years Fi 
also 
ia 3 4} 8 11 12 15 
Dimensions 
Millimeters 
SN 49 64 64 60 66 66 
PN 65 84 84 83 88 94 
PO 54 67 67 68 69 76 
rr 66 83 89 95 92 103 
PG 73 93 103 
GG 46 61 — 65 
PG! 33 43 47 
Tasie 8.—ComparaBLe INCREASES IN LENGTH (HELLMAN) 
Age Groups 
I I] Ill IV V 
Dimensions 
Millimeters 
PN 65.01 70.34 76.63 85.34 88.55 
PP 62.29 68.34 78.54 89.67 95.57 
PG 66.40 75.00 88.99 107.50 113.85 
GG 40.80 48. 46 62.32 72.15 79.13 Fi 
also 
fort horizontal plane and Broadbent onion, nasion to prosthion, prosthion to 
plane are drawn in, and porion, sella, gnathion and gnathion to gonion record vg 
orbitale, nasion, prosthion, gnathion, go- projected radial measures of facial and a 


q 
fj 
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mandibular length and measures of fa- males. There is a very interesting dif- 
cial height. ference between male and female, how- 
There is a steady and progressive back- ever, in the relations of the Broadbent 


Fig. 5.—Facial profiles; males, oriented on the Bolton plane, with the Frankfort horizontal 
also shown. 


Femaces 
. / 
Fig. 6.—Facial profiles; females, oriented on the Bolton plane, with the Frankfort horizontal 


also shown. 


ward and downward drift of porion and plane and the Frankfort horizontal plane. 
the Bolton point in both males and fe- In the male, the plane regularly, and the 
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9.—ProjecreD MEASUREMENT OF FaciAL HEIGHT 


Male 
Age 
Years 
63 84 94 11 18 20 
Dimensions 
Millimeters 
NP 49 54 66 64 68 77 
NF 20 23 30 23 27 30 
Female 
Age 
Years 
3 44 8 1 | 12 | 15 
Dimensions 
Millimeters 
NP 42 55 54 63 61 66 
NF 15 22 24 24 26 21 
P1G 33 36 43 
TaBLe 10.—INcREASE 1N LENGTH 
Male 
Age 
Years 
: . 64 84 93 | 11 | 18 20 
Dimensions 
Millimeters 
NB 109 | 103 19 «6117 | 130 129 
Female 
Age 
Years 
“gna 3 4} 8 1 | 12 | 15 
Dimensions 
Millimeters 
NB 94 109 109 | 104 | 111 | 121 


horizontal plane less regularly, moves 


situation is just reversed ; i.e., the initial 


downward until about 15 years, at which movement is upward, with at 15 years a 
downward adjustment. Just exactly, what 


time it moves upward. In the female, the 
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this means we do not know, nor can we 
attempt an explanation on such inade- 
quate numbers. 

It is undoubtedly venturesome, on the 
basis of only thirty-four crania, to write 
of the evidence of healthy and “normal” 
growth as seen in craniofacial develop- 
ment. Yet the present material receives 
such neat corroboration in Hellman’s 
work, and agrees so closely with Broad- 
bent’s patterns of harmonious growth 
that we feel justified in concluding that 
the children of Tepe Hissar—yesterday’s 
children—enjoyed that health seen only 
in balanced increase and proportion. 
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THE ANTIBACTERIAL ACTION 


OF HUMAN SALIVA* 


By Basix G. Brssy, B.D.S., Ph.D., Rochester, N. Y.; Maynarp K. Hinz, M.S., 
D.D.S., Chicago, Ill., and Ottver W. Cioucn, M.S., D.D.S., Rochester, N. Y. 


ITTLE is known about the nature of 
the normal flora of the mouth. 
Neither are the factors by which 

its characteristics are determined any 
better understood. This is unfortunate 
because the mouth is one of the impor- 
tant portals by which bacteria enter the 
body. Yet the mouth, because of its ac- 
cessibility and the different types of its 
profuse secretions, offers opportunities for 
studies which may help toward an under- 
standing of host-parasite relationships. 
Likewise, it offers an opportunity to in- 
crease the knowledge of the various 
antibacterial principles which probably 
regulate the flora in different parts of the 
body. Apart from this general signifi- 
cance, basic studies of the conditions regu- 
lating the oral flora have great importance 
in their own right because they are 
essential to an understanding of dental 
diseases, which are today important health 
problems. The cause of dental caries, for 
instance, will not be discovered when the 
organism or organisms causing tooth de- 
calcification in the mouth are finally 
known. The problem will still be to de- 
termine what changes have occurred in 
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the host-parasite relationship to permit 
the multiplication of these causative or- 
ganisms. {In the belief that a profitable 
approach to the study of dental disease 
can be made by examining the effect of 
saliva on bacterial growth, studies of the 
antibacterial activities of saliva have been 
undertaken in our laboratories) 

(Previous investigators have suggested 
four methods by which the saliva may 
help to regulate the bacterial content of 
the meuth. Its activity has been attrib- 
uted to mechanical factors, to the an- 
tagonistic action of the existing bacterial 
flora on the multiplication of other bac- 
terial types, to phagocytosis by salivary 
cells and to the bacteriostatic and bacteri- 
cidal effects of the saliva per se. The 
experimental work supporting each of 
these possibilities is herein briefly sum- 
marized, 

By following the fate of distinctive 
types of micro-organisms introduced into 
the mouth, Miller,) Bloomfield? and 
Stuart, Knudson and Arnold* demon- 
strated that currents of mucus or saliva 
and the movements of the cheeks and 
tongue caused the bacteria to pass rapidly 
into the throat, to be swallowed. The 
finding of bacteria in the cells occurring 
in the saliva led Haugenschmidt* and 
Miller’ to believe that the phagocytic ac- 
tion of the salivary cells was the most im- 
portant mechanism regulating the oral 
flora. Certain experimental findings sug- 
gest that bacterial antagonism has some 
importance. Thus, Miller’ demonstrated 
a lethal action exerted by cultures of 
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mouth organisms on Bacillus prodigiosus 
and Gordon® showed that meningococci 
were killed by the growth products of 
salivary streptococci. In addition, Golds- 
worthy and Florey® and Bartels’ demon- 
strated the ability of a throat organism 
and of oral streptococci to prevent the 
growth of unidentified bacteria isolated 
from the air. 

The possible existence of bactericidal 
effects in the saliva itself has been the 
subject of a number of investigations, 
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colon bacilli, cholera vibriones,’* ** 
Proteus vulgaris,* Bacillus prodigio- 
sus?® 26 and Bacillus pyocyaneus.'* * 

Our own observations*” have con- 
firmed some of these findings and, in 
addition, have given indications of anti- 
bacterial effects on Bacillus megatherium, 
Bacillus subtilis and Bacterium shigae. 
However, certain investigators have been 
unable to confirm these results,’ 28 29 
These failures, although they may be the 
result of the employment of procedures, 


Fig. 1.—Poured agar culture of Micrococcus lysodeikticus showing wide colony-free zones 


around saliva-containing wells. 


and various authors have described the 
inhibition of a great variety of organ- 
isms by exposure to saliva. Following is 
a list of the organisms on which such 
effects have been reported: staphylo- 
cocci, * streptococci,* sarci- 
nae,? micrococci,!* pneumococci,!® 
torulae,* tubercle bacilli,’* diphtheria ba- 
cilli,® 2" pseudodiphtheria bacilli,” 
influenza bacilli,” typhoid bacilli,?® 


such as filtration, which removed the 
antibacterial principles from the saliva, 
point to the need for further study. The 
present paper describes a method not 
employed by previous workers in the 
field for the study of the effects of saliva 
on a variety of micro-organisms and for 
the determination of the distribution of 
the antibacterial principles in the salivas 
of different individuals. 
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METHODS 


The methods used by previous investi- 
gators to study the antibacterial prop- 
erties of saliva did not prove to be 
satisfactory for our purpose. Procedures 
which compare the bacterial growth in 
saliva-containing and saliva-free media 
are complicated because the heavy bac- 
terial content of saliva not only limits 
their application to distinctive species, 
but also introduces factors of bacterial 
antagonism. Methods in which materials 


to be most satisfactory for the particular 
organisms under study. By means of 
sterile glass tubes about 10 mm. in di- 
ameter, circular holes, or wells, were cut 
in the medium. These wells were filled 
with the “test” salivas, which had been 
collected without activation. Other wells 
in the same plates were filled with dis- 
tilled water or 0.85 per cent sodium 
chloride solution to serve as controls. 
Thereafter, the plates were stored in the 
refrigerator (8°C.) for twenty-four 


Fig. 2.—Composite photo showing nature of colony-free zones given by saliva in ‘poured 
agar cultures of Preteus morgani (A), Bacillus pyocyaneus (B), Sarcina lutea (C) and Lac- 


tobacillus acidophilus (D). 


were incorporated in agar were not sen- 
sitive enough to give results with saliva, 
and tests for lysis were applicable only to 
readily lysable species of organisms. To 
avoid these difficulties, the following 
method was developed : 

‘Lightly inoculated poured agar plates 
were made, a medium being used which 
in preliminary experiments had proved 


hours and then incubated at 37° C. for 
twenty-four hours, or until a good 
growth had taken place. 

Antibacterial action of the saliva mani- 
fested itself by the presence of a colony- 
free zone about the saliva-containing 
wells; whereas the rest of the plate 
showed heavy bacterial growth. The zones 
given with various types of organisms are 
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shown in Figures 1 and 2. To provide 
a comparative measure of the antibac- 
terial activity of various salivas, the 
widths of the zones were measured with 
a flexible millimeter rule. 

To obtain consistent results, the tech- 
nical procedures involved in these tests 
had to be carefuly controlled. Thus, the 
size of the wells and the thickness of the 
agar (2-3 mm.) were standardized. After 
preliminary tests, the most satisfactory 
medium for each organism was selected. 
Inocula of predetermined optimal size 
were used. For instance, the most satis- 
factory results were obtained in the fol- 
lowing ways: 


Plates for Lactobacillus acidophilus — 


were made with 10 cc. of galactose-whey- 
agar (peptone, 0.5 per cent; galactose, 1 
per cent; whey, 4 per cent; agar, 1 per 
cent) at pH 6.4, inoculated with 0.01 cc. 
of a 24-hour glucose Douglas’ broth cul- 
ture. 

For staphylococci, Kulp’s tomato juice- 
agar (peptone, 1 per cent; filtered tomato 
juice, 40 per cent; agar, 1 per cent) at 
pH 6.4, inoculated with 0.1-0.3 cc. of a 
24-hour culture, was used. 

Streptococci required Savita-serum- 
agar (Savita, 1 per cent ; sodium chloride, 
0.5 per cent; horse serum, 1 per cent; 
agar, 1 per cent) at pH 7.0, with o.1 cc. 
of inoculum. 

With Micrococcus lysodeikticus, the 
most satisfactory results were obtained 
with plain agar (peptone, 2 per cent; 
beef extract, 0.3 per cent; sodium chlo- 
ride, 0.5 per cent; agar, 2 per cent) at 
pH 7.4, inoculated with 0.01 cc. of a 24- 
hour culture. 

To determine whether the method was 
reliable enough to give information re- 
garding the antibacterial activity of saliva 
and sufficiently quantitative to be useful 
for comparative purposes, comparisons 
were made of the results given in differ- 
ent tests of the same salivas. For this 
purpose, two wells in plates of Micro-- 
coccus lysodeikticus and Lactobacillus 
acidophilus were filled with the same 
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salivas and similar tests were also made 
on duplicate plates. (Table 1.) Three 
series of such duplicate tests showed that, 
of forty-eight comparisons, thirty-five 
gave zones of identical width and eleven 
zones which differed in width by only 


FINDINGS 
Effect of Saliva on Different Micro- 
Organisms.—In a preliminary series of 
tests, eighty-one strains of bacteria, rep- 
resenting thirty-one species from a variety 
of genera, were seeded on Douglas’ agar, 


Tasie 2.—Errect or SALIVA oN BACTERIA 


Maximal Width 
Type of Organism No. of Strains|No. of Strains} of Zone of Medium Used 
Tested Inhibited Inhibition 
Mm. 
Streptococcus 35 (14) 12 (0)* 8 Savita serum 
Staphylococcus 25 ( 5)* 20 (1)* 5 Galactose whey 
Micrococcus 2 2 12 Meat extract 
Sarcina 3 3 8 Meat extract 
Pneumococcus 7 0 - Various 
Lactobacillus 6 6 Q Tomato juice 
Fusiformis 4* 0 Various 
Leptotrichia ag 0 - Various 
Bacterium coli 5 5 5 Galactose whey 
Bacterium aerogenes 6 2 3 Galactose whey 
Bacterium typhosum 16 15 6 Galactose whey 
Bacterium paratyphosum A 2 2 4 Galactose whey 
Bacterium paratyphosum B 4 4 5 Galactose whey 
Bacterium flexneri 4 2 6 Galactose whey 
Bacterium shigae 2 0 - Various 
Bacterium typhi murium 2 2 3 Galactose whey 
Bacterium enteritidis 1 | 4 Galactose whey 
Bacterium oxytocum 2 1 3 Galactose whey 
Bacterium cloacae 1 1 4 Galactose whey 
Bacterium alkaligenes 1 0 - Galactose whey 
Bacterium acidi lactici 1 1 1 Galactose whey 
Bacterium neapolitanum 1 1 2 Galactose whey 
Proteus morgani 1 1 3 Galactose whey 
Proteus vulgaris 2 2 2 Galactose whey 
Pseudomonas pyocyanea 6 1 4 Meat extract 
Bacillus megatherium 6 6 7 Galactose whey 
Bacillus subtilis 3 2 5 Galactose whey 
Corynebacterium diphtheriae 7 7t 1 Douglas serum 
Haemophilus pertussis 10 4t 2 Modified Bradford 
Haemophilus influenzae 5 St 2 Hemolyzed blood 
Twenty-nine species 169 (26)* 110 (1)* 


*Strains freshly isolated from mouth. 
{Unreliable results. 


1 mm. From this, it may be safely con- 
cluded that differences of more than 1 
mm. in the widths of zones indicate real 
differences in the antibacterial capacity 
of the salivas under examination. 


rabbit blood-agar and ascitic fluid-agar 
plates and tested with two samples of 
whole and one sample of centrifuged 
saliva. The only organisms which showed 
any sign of inhibition were four strains 


Bil 


TaBLe 3.—Constancy or Wiptus (Mm.) or Bactreria-Free Zones BY DiFFERENT ORGANISMS 
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of Bacillus megatherium and single strains 
of Bacillus subtilis, Bacillus asterosporus, 
Sarcina lutea, Proteus vulgaris, Bacterium 
shigae, Bacterium typhosum, Bacterium 
coli, Micrococcus lysodeikticus, Lacto- 
bacillus acidophilus and an unidenti- 
fied irregular coccus isolated from the 
mouth. 

To supply more definite information 
regarding the effect of saliva on different 
bacterial species, a fuller series of tests 
was carried out on 169 strains of bacteria. 
In an effort to demonstrate even the 
slightest inhibitory effect of the saliva, 
these tests were carried out on a variety 
of media, especially when negative re- 
sults were obtained. A summary of the 
results is shown in Table 2. From the 
table, it may be seen that 110 of the 
strains tested were adversely affected by 
the saliva. These effects, however, were 
uncertain with some strains. 

A further demonstration of the differ- 
ing susceptibility of organisms to the 
action of saliva was provided by a com- 
parison of the constancy of zoning given 
with six strains of organisms by twenty- 
seven samples of saliva provided by each 
of four persons. (Table 3.) In these 


tests, Micrococcus lysodeikticus was most — 


susceptible. It showed zones in each of 
the 108 tests with an average width of 
7.5 mm. In the tests with Lactobacillus 
acidophilus, zones, of which the average 
width was 2.8 mm., were shown. The 
other strains of organisms gave less con- 
stant results and smaller zones, averaging 
1.8 mm. for Streptococcus hemolyticus, 
1.8 and 1.7 mm. for the oral and throat 
strains of Staphylococcus albus and 0.9 
mm. for Staphylococcus aureus. 

A few small series of tests were carried 
out to determine whether variations in 
the effect of saliva on different members 
of the same groups of micro-organisms 
could be related to differences in any par- 
ticular property of the strains. Such tests 
on the members of the coli-aerogenes 
group (from R. P. Tittsler’s collection), 
of which the cultural properties were well 


| 
4 
| 
q 
| 
| 
i 
; 
i 
| 
| 
| | 
| | 
z 
q 


Bib 
esta 
to s 
che 
abst 
salir 
iff 
iff 
sta] 
ture 
or ¢ 
coc 
defi 
the 
me 
five 
wel 
sus 
few 
10 
2p 
=p 
10 
res! 
typ 
test 
isol 
by 
of 
wit 
m 
col 
gay 
sali 
SEV 
tha 
the 
m 


snjiydopiy 
| aBuey | 9¢ | se | | | | | BZ | LZ | | IZ | OT | BI} 91] ST | er OL; 6); 70) | 
8 
4eq 
3 
AVC OL AVC] WOUd VAITVS Ad SANOZ dO NI SNOILVINVA—'S 
| 

x ete 0°001 I? S°LL £81 ws a 
& 
0°0s oor 00S ol 06 FS Le d 
8S7Z 6°78 ly cb cll Ls 
3 
£°08 £°86 09 001 +9 L8I 6°S9 16 a. 
2 
9°78 ese Is 001 9S cst 68 Vv 
= aA ISOg $389] 40 $382] jo $383] jo ISOg jo jo 
way “ON Ua) "ON 12g “ON 12g “ON Ud) 12g ‘ON 


1296 


VALTVG NI LN3OY AYOLIGIHN] 40 ATAV 


| 


established, indicated that susceptibility 
to salivary action was not related to bio- 
chemical activity nor to the presence or 
absence of flagella or capsules. For the 
same purpose, comparisons were made at 
different times of the effect of saliva on 
different strains of streptococci and 
staphylococci obtained from stock cul- 
tures or freshly isolated from the mouth 
or of pathologic source. 

Of twenty-three strains of staphylo- 
cocci tested, seventeen gave zones. No 
definite relationship appeared between 
their susceptibility to saliva and the pig- 
mentation of the colonies. Of the thirty- 
five streptococcal strains, only twelve 
were affected by the saliva. Most of the 
susceptible strains were hemolytic, but a 
few viridans types also gave zones. The 
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carried on artificial media for many 
years. 

From the foregoing studies, it appears 
that\the growth of organisms commonly 
found in air and water is fairly uniformly 
inhibited by the action of saliva, while 
those commonly found in the mouth, 
such as Streptococcus viridans, the fusi- 
form bacilli and Leptotrichia buccalis, 
are not affected, The former habitat of 
the organisms has more bearing on the 
antibacterial action of the saliva on 
organisms than has any other property of 
the organism so far discovered. } 

Occurrence of Antibacterial Properties 
in Salivas——tTests with the saliva of young 
adults against Micrococcus lysodeikticus, 
Lactobacillus acidophilus, staphylococci 
and streptococci have been in progress 


Taste 6.—Wiptus (Mo.) or BacteriA-Free Zones AT DIFFERENT Times oF Day 


M. Lysodeikticus L. Acidophilus 
Time 

Saliva | Saliva | Saliva | Saliva | Pooled }j Saliva | Saliva | Saliva | Saliva | Pooled 
A B c D Saliva A B .. D Saliva 

10 a.m. 6 5 8 9 8 3 0 4 + 5 

Noon 8 6 ieee baie 8 4 0 oa 5 3 

2 p.m. 7 5 8 9 8 4 0 4 6 5 

4 p.m. 7 5 g 9 8 4 2 4 5 4 
10 a.m. 2 6 7 0 hee 


resistant strains were mostly viridans 
types. No anhemolytic strains were 
tested. Streptococci and staphylococci 
isolated from the mouth were unaffected 
by the saliva. This was particularly true 
of the streptococci, none of fourteen oral 
strains giving any zoning, Five mouth 
strains of Streptococcus viridans tested 
with five salivas sixteen times during two 
months of subculturing never showed 
colony-free zones, but instead frequently 
gave areas of increased growth about the 
saliva-containing wells. In tests with 


seven strains of lactobacilli, it was found 
that saliva produced narrower zones with 
the strains freshly isolated from the 
mouth than with strains which had been 


for several years. Those made with Mi- 
crococcus lysodeikticus have consistently 
given wide zones of inhibition; those 
with Lactobacillus acidophilus have given 
smaller zones, but fairly uniformly posi- 
tive results, 240 of 250 tests made in one 
series by Clough?’ being positive. Nar- 
rower zones have appeared fairly con- 
sistently in plates of staphylococci and 
streptococci, the results obtained with the 
latter organism being the less consistent. 
In approximately 2,000 tests (Table 4) 
concerned with demonstrating the occur- 
rence of the antibacterial activity against 
the above-mentioned organisms, it was 
found that about 80 per cent of all tests 
gave colony-free zones. Of the tests made 
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against Micrococcus lysodeikticus, 99.8 
per cent were positive; against Lacto- 
bacillus acidophilus, 92.4 per cent ; against 
staphylococci, 75.4 per cent, and against 
streptococci, 61.6 per cent. In another 
series, embracing almost 1,100 tests against 
the same organisms, 91 per cent of the 
total tests gave colony-free zones. From 
the foregoing findings, it is apparent that 
almost .all human saliva possesses anti- 
bacterial properties effective against one 
or more species of micro-organisms. 
Variations in Antibacterial Power of 
Saliva of Different People-——To decide 


that saliva from different individuals var- 
ies in the ability to inhibit bacterial 
growth. 

In an attempt to correlate the inhibi- 
tory powers of saliva with the state of 
health, saliva was collected on two con- 
secutive days from five patients suffering 
with pneumonia and two with tonsillitis, 
and tested against the usual organisms. 
Although on an average the zones pro- 
duced by the saliva from the sick patients 
had an average diameter of 1.1 mm. less 
than those caused by saliva from normal 
persons, the lack of uniformity in the 


7.—ReEtative Activity or Various SALIVARY FRACTIONS 


M. Lysodeikticus} L. Acidophilus | Staphylococcus Streptococcus 

2. Centrifuged saliva +++ +44 of. 4++44- 
3. Filtered saliva +44 +++ 
4. Centrifuged sediment ++4 ob 
6. Salivary bacteria +++ ++ 
7. Filter washings ++ + + + 
8. Bacterial cultures ~ 

(broth) 
9. Bacterial cultures * + = 

(saliva and broth) 


+++ Average width of zones comparable to those given by whole saliva. 
++ Average width of zones more than half of those given by whole saliva. 
+ Average width of zones less than half of those given by whole saliva. 


+ Zones commonly present. 
= Zones seldom present. 
— Zones never present. 


whether the saliva from one person gave 
results consistently different from that of 
another, the saliva from two men and 
two women was collected at the same 
time on twenty-seven different days. 
These specimens were tested against Mi- 
crococcus lysodeikticus, Lactobacillus aci- 
dophilus, staphylococci and streptococci. 
A summary of these tests has already 
been given. (Table 3.) Detailed results 
for two of the organisms are presented in 
Table 5. From the fairly consistent dif- 
ferences which appear between the widths 
of the zones given by the different speci- 
mens of saliva, it may be safely concluded 


experimental group and the wide differ- 
ences in the zones given by the same 
saliva on the two days make it impossi- 
ble to attach any significance to these 
findings. 

The possibility that the antibacterial 
effect of the saliva toward certain organ- 
isms was related to the serologic signs of 
immunity was also investigated. For this 
purpose, the saliva of forty persons whose 
Dick reactions were known and whose 
serum was being tested for H and O 
typhoid agglutinins were tested against 
streptococci and H and O typhoid organ- 
isms. Supplementary well tests were made 
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with both saliva and serum against Lac- 
tobacillus acidophilus and Micrococcus 
lysodeikticus. Although the results of tests 
were somewhat unsatisfactory, it could 
be seen that Dick-negative persons gave 
no evidence of greater zoning capacity 
with their saliva than did Dick-positive. 
In the few instances in which there was 
an appreciable agglutinin titer against 
typhoid bacilli, there was no evidence of 
increased salivary potency. Neither was 
there any paralleling between the zones 
produced by sera about the test wells and 
those produced by the corresponding sa- 
liva. 

As yet, therefore, it has been impossi- 
ble to relate the antibacterial potency of 
saliva with any peculiar state of the pa- 
tient. 

Daily Variations in the Antibacterial 
Potency of Various Individual Speci- 
mens of Saliva.—Saliva collected be- 
tween 10 and 11 a.m. from four 
young adults was repeatedly tested 
against six strains of organisms (Strep- 
tococcus hemolyticus, Staphylococcus 
aureus, Staphylococcus albus (oral), 
Staphylococcus albus (throat), Micro- 
coccus lysodeikticus and Lactobacillus 
acidophilus). The tests were made on 
eighteen of twenty consecutive days and 
on seven of the following sixteen days. 
The results obtained with Micrococcus ly- 
sodeikticus and Lactobacillus acidophilus 
are given in Table 5. The parallel find- 
ings with the other organisms are sum- 
marized as ranges of variation in Table 
3. It is obvious that there is marked and 
irregular change from day to day in the 
widths of bacteria-free zones formed by 
the saliva of one person. 

Variations at Different Times of the 
Day in the Antibacterial Potency of 
Various Individual Specimens of Saliva. 
—Saliva was collected at 10 a.m., 12 m., 
2 p.m. and 4 p.m. from five persons. 
These salivas were immediately tested 
against the six strains of micro-organisms 
used above. Since the results with all or- 
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ganisms were similar, only those obtained 
with Micrococcus lysodetkticus and Lac- 
tobacillus acidophilus are given here. 
(Table 6.) A similar series of tests, using 
three salivas, gave confirmatory results,~ 
It is apparent that variations in the in- 
hibitory potency of saliva occur from 
hour to hour, but that no constant rela- 
tionship to the time of day is apparent+ 
Distribution of the Antibacterial Prin- 
ciple in Saliva.—A few tests were made 
to find out whether the antibacterial ac- 
tivity of saliva was concentrated in any 
particular salivary fraction. At the same 
time, the possibility that this activity 
might be the result of bacterial antago- 
nism or the formation of salivary decom- 
position products in the mouth was 
investigated. This study was accom- 
plished by making comparisons of the 
zoning effects of (1) whole saliva; (2) 
saliva from which the cells and most of 
the bacteria had been removed by cen- 
trifuging ; (3) saliva from which all the 
bacteria and cells and much of the mu- 
cus had been removed by passage through 
a Berkefeld V or N filter; (4) the cen- 
trifuged sediment containing cells, bac- 
teria and débris; (5) a first fraction of 
the centrifuged sediment containing cells 
from which as many bacteria as possible 
had been removed by washing; (6) a 
second fraction of the centrifuged sedi- 
ment containing washed salivary bacteria ; 
(7) the saline washings from Berkefeld 
candles through which centrifuged saliva 
had been passed; (8) broth cultures of 
salivary bacteria, and (9g) cultures of 
salivary bacteria grown in inactivated sa- 
liva enriched with nutrient broth. 
Obviously, it was impossible to carry 
out all these tests with one specimen of 
saliva. Therefore, they were carried out 
in suitable groups or as independent com- 
parisons with whole saliva. The numbers 
of experiments satisfactorily completed 
are by no means constant and vary from 
one or two, as in the case of the washed- 
cell tests, to more than thirty in the case 
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of simple filtration or cultural procedures. 
The results of tests made against Micro- 
coccus lysodeikticus, Lactobacillus aci- 
dophilus, staphylococci and streptococci 
are summarized in Table 7. In presenting 
the findings, the lack of a constant con- 
trol makes the actual widths of the zones 
useless for comparative purposes. There- 
fore, the results are averaged and given 
as proportions of the widths of zones 
given by whole saliva. 

From the results presented, several de- 
ductions may be drawn. Since centri- 
fuged saliva is as potent as whole saliva, 
it is apparent that the presence of cells 
in saliva is not required for the anti- 
bacterial effect. The ability of Berkefeld 
filtrates of saliva to inhibit the growth of 
lactobacilli, staphylococci and _strepto- 
cocci indicates that these effects are not 
brought about by the presence of bac- 
teria. This conclusion does not hold for 
the antilysodeikticus factor, which did 
not pass the filter and which in this re- 
spect is different from that effective 
against the other organisms. The centri- 
fuged sediment, except with Micrococcus 
lysodeikticus, is less potent than whole 
saliva and, with the same exception, 
washed salivary cells are devoid of anti- 
bacterial properties. The maintenance of 
a greater effectiveness by washed salivary 
bacteria than by washed cells suggests 
that the bacteria are in some way con- 
cerned with the elaboration or absorption 
of the antibacterial agent in the saliva. 


The experimental evidence that the 
effective factors are elaborated in the 
saliva is unconvincing. Although in one 
series of cultural tests twenty of thirty- 
one (60 per cent) of the tests gave zones 
against Micrococcus lysodeikticus, this 
zoning was much less marked with strep- 
tococci (10 per cent) and staphylococci 
(6 per cent). Lactobacilli never showed 
such effects. 

To summarize these diverse observa- 
tions, it appears, on the basis of the avail- 
able evidence, that the antibacterial prin- 


ciple in saliva is probably a component 
of the salivary secretion itself. In the 
case of Micrococcus lysodeikticus, how- 
ever, an exception might be recognized. 


COMMENT 


The findings described in the present 
paper have confirmed and amplified ear- 
lier work, quoted in the introduction, 
which claimed to demonstrate the ability 
of saliva to prevent the growth of, or to 
kill, certain types of bacteria. The dem- 
onstration of the wide variety of organ- 
isms adversely affected by salivary action 
suggests that the saliva may have a spe- 
ctal function in determining the types of 
organisms which will grow in the mouth. 
(Preliminary experiments, not reported 
here, indicate that the in vitro effects 
demonstrated are likely to operate in the 
mouth.) The evidence suggests that, al- 
though the potency of different salivas 
may vary in their antibacterial effects, 
they all affect the same type of organ- 
isms without regard to the state of health 
or the immunologic reactions of the pa- 
tient. In other words, determination of 
the effect of the saliva would seem to be 
primarily a determining of the basic bac- 
terial flora of the mouth. 

An attractive hypothesis to explain the 
possible regulatory réle of saliva upon the 
oral flora presents itself. This hypothesis 
suggests that the normal flora of the 
mouth is composed of organisms which, 
although originating from extraneous 
sources, have become so modified by the 
action of the saliva that they now con- 
stitute separate and sometimes distinct 
species. Such a happening is in keeping 
with accepted bacteriologic principles, 
and, indeed, some independent, if indi- 
rect, support for this theory may be 
found in the literature. The loss of vir- 
ulence of diphtheria bacilli (Dold®) and 
of pneumococci (Pesch and Damm*°) 
under the influence of saliva may be 
cited. If the characteristic organisms of 
the oral flora could be demonstrated to 
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have originated in the way postulated, a 
step would have been made toward 
understanding the parasitic non-patho- 
genic organisms of the normal flora of 
the body. In pointing to the ability of 
body fluids to modify bacterial species, 
such findings might indicate methods by 
which the body normally resists or over- 
comes infection with pathogenic organ- 
isms. 

The antibacterial agent effective against 
Micrococcus lysodeikticus is unable to 
pass a Berkefeld filter, is more closely 
associated with the salivary bacteria and 
cells and gives more definite evidence of 
its elaboration by bacterial cultures. In 
these respects, it differs from the prin- 
ciple effective against lactobacilli, staph- 
ylococci and streptococci. This finding 
may have wide general significance and it 
suggests that there is probably more than 
one naturally occurring antibacterial 
principle in the body secretions. The 
tendency to call all such agents lysozyme 
does not seem to have any justification, 
and we believe it wise to entertain the 
possibility that there may be a number 
of such agents in saliva or in certain parts 
of the body, perhaps with as much bac- 
terial specificity as the better known 
serologic antibodies. 


In returning to considerations of the 
effect of saliva, it is difficult to estimate 
the importance of such a bacteriostatic 
agency in the regulation of the oral flora 
or the prevention of bacterial infection. 
There is little doubt that organisms, such 
as Micrococcus lysodetkticus or Bacillus 
megatherium, which are very susceptible 
to inhibition by salivary action are unable 
to grow in the presence of diluted saliva, 
and that they therefore could not consti- 
tute a part of the normal oral flora. Al- 
though the inhibitory effects demon- 
strated against staphylococci were less 
marked, it seems reasonable to suggest 
that the action of the saliva is responsible, 
at least in part, for the infrequent occur- 
rence of these organisms in the mouth. 
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The marked differences shown in the sus- 
ceptibility of different strains of strepto- 
cocci to salivary action suggest that some 
strains might flourish in the presence of 
saliva, whereas others would be inhibited. 
This consideration strengthens the likeli- 
hood that saliva checks the multiplica- 
tion of extrinsic pathogenic streptococci, 
thereby preventing oral or systemic infec- 
tion. 

Since a close relationship is known to 
exist®*? between the presence of lacto- 
bacilli in the mouth and the occurrence 
of dental caries, the inhibition of these, 
organisms by saliva is of interest. Inci- 
dentally, Clough?’ failed to find any re- 
lationship between the activity of saliva 
against Lactobacillus acidophilus and 
susceptibility to caries. We do not know 
at present whether the inhibition shown 
in vitro is paralleled in the mouth. If it 
is not, the reason may be that the food 
deposits on the teeth which favor caries 
may either protect the lactobacilli from 
salivary action or in some way limit the 
effectiveness of that action. Assuming 
this, the action of saliva would be mini- 
mized in established cavities where food 
accumulation would favor the multiplica- 
tion of lactobacilli, thus giving rise to the 
increase in number commonly observed 
in caries. Thus, this increase could be 
looked on as a sequel rather than an 
antecedent to dental caries. 


SUMMARY 


By means of a well-plate method, it 
was found that the growth of 110 of 169 
strains of bacteria tested was prevented 
by human saliva. This effect was more 
marked against some types of organisms 
than against others, those most affected 
being air and water bacilli and cocci, 
and those least affected, organisms iso- 
lated from the mouth. Although differ- 
ences occurred in the inhibitory potency 
of saliva from time to time, and from 
individual to individual, preliminary 
studies failed to reveal any relationship 
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between the inhibitory potency and the 
health or immunologic state of the indi- 
vidual. It is suggested that the antibac- 
terial properties of the saliva may be 
important in regulating the oral flora, 
and that such regulatory principles may 
be significant in other parts of the body 
as well as in the mouth as defenses 
against infection. 
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Editorial Department 


DR. CHARLES NELSON JOHNSON 
(1860-1938) 


In the death of Dr. Charles Nelson Johnson on Sunday, July 17, the 
dental profession lost one of its most able and enthusiastic champions. 
From practically the beginning of his career he had devoted almost his 
entire energies to the upholding and elevating of educational, moral and 
cultural standards of the dental profession. Himself a highly skilled 
operator, he instilled in his students and in all with whom he came 
in contact a spirit of accomplishment that made for the ever-increasing 
benefits of dental practice as a health service to humanity. 

Dr. Johnson was without doubt the most prolific writer the dental 
profession has ever known and his writings, supplementing, as they did, 
his teaching efforts, enabled him to maintain a continuity of influence 
upon his students after graduation and far into practice that produced 
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a group of practitioners whose professional integrity has done much to 
establish and maintain a notable standard of dental practice in Chicago 
and throughout the middle west, and indeed throughout the world. 

A native of Canada and a graduate of the Royal College of Surgeons 
of Toronto, he sought to enlarge his professional knowledge by adding to 
it the American or United States point of vantage. Accordingly he 


CHARLES NELSON JOHNSON 
(1860-1938) 


entered the Chicago College of Dental Surgery after practicing in Can- 
ada for two years, and he became so impressed with the possibilities of a 
professional career in the United States that immediately after the at- 
tainment of the D.D.S. degree he established himself in practice in Chi- 
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cago, and it was from here that he exercised and broadened the scope 
of his influence upon the dental world. 

Soon after his graduation he became affiliated with his Alma Mater 
in the capacity of instructor in anatomy and in operative technics. In 
his early teaching career he was associated with Cushing, Gilmer, Black, 
Noyes and Brophy, and the result of that association aroused an am- 
bition of accomplishment that culminated in a career fully equal to the 
careers of those noblemen of the pioneer days of dentistry, a career in 
which circumstances enabled him to exercise a leavening influence 
through personal association and contact upon the trend and develop- 
ment of the profession equaled by few. 

Dr. Johnson’s greatest influence upon dentistry was through personal 
friendships, which in later years became his most valued possessions. Some 
noted sage who knew and appreciated the worth of friendship has said 
that to make a friend is an event, but to hold one is an accomplishment. 
This is true of many men, but with C. N. Johnson the implication of 
effort to hold friendship was never applicable. Friendship was his life, 
and once having developed a friendship he cultivated it assiduously 
until it became firm, cherished and uneradicable. 

The writer has known Dr. Johnson from the beginning of his (the 
writer’s) career, and although of a younger generation and therefore 
necessarily of a different period, he has long known and appreciated the 
worth of this great mentor of the dental profession, whose capacity for 
friendship was always a source of wonderment, not to say envy, for the 
evident sheer joy and pleasure that he derived from association with his 
friends afforded more than a hundredfold return for the obligations 
which friendships impose. 

In the writer’s later contacts in dentistry, after becoming associated 
with Dr. Johnson, it has been a constant marvel to note the extent and 
scope of his friendships. It seems that almost every man in dentistry has 
at one time or another come under the friendly influence of Dr. Johnson. 
He possessed in large degree the infallible formula for friendship, 
namely, to have friends, one must be a friend. 

As Editor, first of The Bur, then the Dental Review, then the Desmos 
of Delta Sigma Delta dental fraternity and, finally, of THE JouRNAL 
OF THE AMERICAN DENTAL AssocIATION, and as Contributing Editor of 
Oral Health, he enjoyed for his voluminous writings avenues of publica- 
tion of a variety and scope that insured a profession-wide influence. 
His obligations to his fellow dentists and his responsibilities to his pro- 
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fession he took most seriously, and his every thought was to never miss 
an opportunity to discharge these obligations and responsibilities in a 
manner worthy of the exalted standard that he early established for 
himself. 

Mere words seem utterly inadequate, at least those under command 
of the writer, to sing the praises of this great man, and we are indeed 
pleased to present a beautiful appreciation by an ardent friend and ad- 
mirer, Dr. Franklin B. Clemmer, former editor of the Illinois Dental 
Journal. 

We also add thereto a curriculum vitae that presents, though inade- 
quately, the activities of C. N. Johnson, who has been known for several 
decades as “the most loved man in the dental profession.” 

L. P. A. 


LET US NIP IT IN THE BUD* 


Ir there is one thing that the American Dental Association stands for, 
it is the exclusion of commercialism from its scientific programs. Our 
essayists and clinicians have been singularly free from the taint of propa- 
ganda that is calculated to use the name of the Association for purposes 
of advertising the products used in dental practice. 

The members may rest content in the assurance that they will be pro- 
tected by the Officers of the Association from imposition of any kind 
tending to place in jeopardy their welfare physically, mentally or mor- 
ally. It has become a well-grounded tradition among our members that 
when an essayist receives an invitation to appear before the members of 
the American Dental Association, he shall exercise the most meticulous 
care in avoiding anything that savors of commercial exploitation. 

The alertness of those who were instrumental in putting on the 1937 
meeting in Atlantic City was responsible for uncovering what seemed to 
be an attempt to use the Association for ulterior purposes in this regard, 
and we commend most heartily the men who were sufficiently faithful 
to their trust to see that the attempt made very little headway. How 
soon our Association would be made the laughing stock of professional 
men if we admitted the slightest semblance of commercialism in our 
scientific proceedings ! 

And, in this connection, it might be well for our readers to pause oc- 


*Dr. Johnson’s last editorial, written just a few days before his death. 
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casionally and lay a few wreaths on the heads of the men who are largely 
instrumental in conducting our annual meetings. The rank and file have 
not the slightest conception of the sacrifices that are made in putting 
on these meetings. When it is recalled that it is all done without financial 
remuneration, the demonstration is all the more remarkable. And, in- 
cidentally, the sum of all of the effort that is constantly being put forward 
by the officers and committeemen would, if diverted to other purposes, 
have quite a respectable financial return. 

If we go down the line of all of our activities, we find ample evidence 
of unselfish devotion on the part of men and women who are laboring 
on behalf of organized dentistry, and it js an inspiring spectacle. Con- 
trast for a moment a demonstration of this character with the attitude 
of those who would use the name of our Association for purposes of 
exploitation, and who would prey on our members for their own selfish 
ends. The opportunities for commercial propaganda in connection with 
the machinery of our organization are almost unlimited, and we must 
be ever on the alert to check abuses of this kind. The only way that we 
shall ever successfully keep down commercial propaganda is to nip it 
in the bud. 


DR. CHARLES NELSON JOHNSON 


A TRIBUTE 


“And when he fell . . . he went down 
As when a kingly cedar green with boughs 
Goes down with a great shout upon the hills 
And leaves a lonesome place against the sky.” 


Dr. NeELson JoHNson, surcharged with life’s amenities, gar- 
nering and retaining the love of his associates, building into others by 
precept and example those qualities which are foundational for higher 
and abundant living, has folded the draperies of his couch about him and 
lain down to pleasant dreams. Work, labor, kindliness and helpfulness, 
modesty, refinement, intellectual force, are now but a part of his requiem, 
the song of songs of a great and good life. 

Others will mark his life’s attainments, that early beginning on a farm 
in Ontario, the inherent courage of the boy who at fifteen dreamed of a 
life’s work in a growing but narrow profession, the avidity of his days 
and the dogged determination to make of that life something of broad- 
ening use. Yes, the recounting will be inspiring. This inadequate but 
sincere approach will deal, however, in the main, with his influence on 
the lives he touched on his advance to Immortality. 
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How little can we sense the inarticulate in its early stages! The mind 
of a child becomes the proving ground for the maturer days of manhood 
and womanhood ; and, as it ripens, there formulate the egocentric re- 
solves for success, philanthropic urge, scientific research, or any of the 
many pursuits that justify a life in its larger sense. Lying dormant perhaps 
in this same mind, nurtured by environment, can also be that which will 
be a deterrent; and as that mind is exercised and directed by external 
influences will there be the crowning of a useful life, or its failure. 

Charles N. Johnson, in those early and formative days, caught the vi- 
sion of the better way, and bending his energies and determination there- 
to, stood stalwart, challenging the future. The lesson is plain: the starting 
aright, turning questionably neither to the right nor the left, brings about 
that which we call success. And is that which is so commonly known by 
that name really the thing itself? As I have contacted this man grown 
to his riper years, I sense the meaning of that elusive word in its truest 
and best import. It is this: the admiration and love coming from his fel- 
lowman, the fealty of friend, the outpouring of human kindness, that is 
like unto bread cast upon the water, the belief in the integrity that has 
been each day’s foundation, and withal that commonplace attitude of 
sameness and not aloofness; these and others make up the sum total of 
success. These be they that constituted in Dr. Johnson’s life the true 
meaning of success. 

I look. back over the days when, as one of his students, I stood in 
friendly awe of that dynamic personality as he rapidly went about his 
duties. Others will recall as well with what large-eyed interest we watched 
him in the infirmary as he examined our work. If the slip was placed in 
his left coat pocket, no words were needed or used to tell us our chair 
work was too faulty to pass. The right pocket, however, contained the 
epitome of our neophytic dreams. But with it all was kindness; and at 
little informal gatherings later, he would point out our defects of work- 
manship, and the means of rectifying them. 

His reception in the lecture room by the students was always most 
respectful and at no time were there wandering minds. The greatest 
difficulty we had was the speed of his message, precluding the taking of 
notes. His complete mastery of his subject and the personality so manifest 
made of us willing suppliants at the feet of our Gamaliel. 

The years have passed, as years do ; multiplied duties cast their shadows 
on shoulders sometimes aweary; the “Boys” of the old days have taken 
their places in the world, carrying with them the lessons and benedictions 
of their teachers, and in those lessons were embedded the ethical values 
that never have been superseded. Dr. Johnson poured out his very soul 
and life to his “Boys” that they might be true disciples of a glorified pro- 
fession, holding true to his teachings that honor and honesty have no 
substitutes. And that I may register here, if only as an interjection: I 
wish to say that his life and his teachings have been the star of guidance 
in my professional firmament. 

Sometimes, in fact many times, love idealizes, sees no cloud on the 
horizon. Faults and failures just are not, nor ever have been. Knowing 
“C. N.,” and ¥ use here for the first time that affectionate term that is 
used by all his close friends, as I have known him, when student, teacher, 
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confrére, colaborer, I subscribe to his weaknesses, common to all of us. 
Thankful I am that he was not perfect, for that kept him human. 

The joy of living is contained in the effort to frustrate our weaknesses. 
Many of us fail. Dr. Johnson built about him, no doubt in the long ago, 
twelve rules that in essence can thwart any variance from best intentions. 
I hesitate to give them here because of length and yet I feel they so well 
bespeak the man, that I venture : 

1. First I pledge myself not to continue to think ill of any man. That 
I shall at times and on the impulse think ill of people is only an evidence 
of my own frailty, and this I pledge myself to overcome in so far as I 
recognize it, and as soon as I recognize it. 

2. I pledge myself to help the unfortunate to help themselves, but I 
shall not add to their misfortune by assuming a burden which properly 
belongs to them. If perchance I am stronger than others I shall not 
vaunt my strength by a vulgar display of paternalism over them. If I 
am weaker than others then shall I not cringe at their feet by. permitting 
them to accept a responsibility which is mine. 

3. I pledge myself to independence and self-reliance except where 
the fact of leaning on others is for their needed development. I accept 
my own destiny without fear or favor. 

4. I pledge myself to tolerance, except that I must not tolerate any- 
thing in myself which is low or mean or which I should not wish the 
world to see. 

5. I pledge myself not to offend others unless by thus offending I may 
show them a real fault and effect a real remedy. I shall criticize no man 
for the sake of criticism but I shall not withhold criticism where it will 
do good—the only condition being that I must first be sure that it will do 
good. 

6. I pledge myself not to judge any man by external evidence, not 
failing to remember that there is little evidence which is not external. 

7. I pledge myself to try to do some good deed each day whereby my 
fellowman may be made happier, and I make this pledge realizing the 
exceeding great difficulty of fulfilling it owing to the rapid succession of 
days and the natural laxity of human nature—my own in particular. 


8. I pledge myself to think good thoughts in so far as I can control 
my thinking, not forgetting that I must change my thinking frequently 
to keep this pledge. 

g. I pledge myself to look on all sides of every question which may 
come up for my consideration, studiously avoiding the practice all too 
common of seeing only one side of a question—the one which is to one’s 
own individual advantage. 


10. I pledge myself above all things not to make myself a burden to 
others by magnifying my misfortunes or by constantly complaining at 
fate. The ills I have I shall strive to bear patiently, and seek to hide them 
from the world. 

11. I pledge myself to live a clean life, not merely upright in the eyes 
of the law but fulfilling as nearly as I may the essence of right living as 
embodied in love, charity and justice. 
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12. And I make no further pledge, conscious of the fact that my nat- 
ural limitations will make it sufficiently difficult to live up to these. 


And so he grew in strength and idealism. In all places in our profes- 
sional world, he has been the ever welcome guest. In countries other than 
ours, he has been eagerly sought, men and societies ever expressing their 
honor of even momentary possession of that personality that drew men 
unto him; not alone for his dental skill, not alone for his literary or 
journalistic place, not alone that he was a Canadian American with a 
devotion for his boyhood home and an unsullied love for his adopted 
country, the United States of America, but for that grander inherent 
something which stamped him as a genuine man among men. Many are 
the graduates of the old school who can honestly say that “all that I am 
or hope to be I owe to the devotion and idealism of Dr. Johnson.” 

“C. N.” unwittingly caused the sentimental word “love” to be changed 
into strong masculine usage. Read where you will, when men, unafraid 
men, spoke of or to him, it was in terms of love, man-made love. What 
a world of conquest would be ours could we inspire as did he! 

But in the recent times we have seen the rays of the westing sun, be- 
coming more glorious as the horizon seemed to leap up to meet the orb 
of day. We have seen our friend a little weary even though with voice 
strong and self-reliance uppermost. We knew our handclasp must be a 
little more reluctant to break, our words of fraternal warmth must be a 
little more lingering, for Nature was calling softly but surely. And then— 
the Great Shadow. 

What a galaxy of Dentistry’s Immortals are now apart, and yet with 
us! They who built enduringly that we, the recipients of their courage, 
idealism, hopes, ambitions, visions, might benefit. Listen, you men of 
glorious ancestry, as we enumerate a few who gave of themselves that we 
might be: Cushing, McKellops, Allport, Kirk, Taft, Darby, Newkirk, 
Swain, Kells, Brophy, G. V. Black and his son Arthur D. Black, Barrett, 
Noyes, Case, Hunt, and into the Infinite to join them has now gone 
Charles Nelson Johnson. Keeping in tune with these, gathering to our- 
selves their visions, holding the torch handed us by them, can we do else 
than build the edifice whose strength and permanency is but an impression 
of their potent minds? 

And so God shaped His man and made him a masterpiece, Charles 
Nelson Johnson, beloved, enshrined, humble in his greatness, the inspira- 
tion of dentists now and yet to be. 

“And so be my passing! 

My task accomplished and the long day done, 
My wages taken, and in my heart 

Some late lark singing, 

Let me be gathered to the quiet west, 

The sundown splendid and serene, 

Death.” 

“When bronze is but ash to flame, 
And marble but as wind-blown chaff, 
Still shall the luster of his name 
Stand as his cenotaph.” 


FRANKLIN B. CLEMMER, ’97. 


Ed 
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DR. CHARLES NELSON JOHNSON 
(1860-1938) 
CURRICULUM VITAE 


Cuares Jounson, M.A., L.D.S., M.D.S., LL.D., D.D.S., was 
born in Brock, Ontario, Canada, March 16, 1860, the son of Winthrop 
and Laura (Moore) Johnson. His immediate progenitors were natives of 
Rhode Island and Pennsylvania and combined the puritanical heritage 
of the rock-ribbed New Englander with the stability and steadfastness of 
the Pennsylvania German, characteristics which later in life marked C. 
N. Johnson as a pioneer in broadening and extending the humanitarian 
usefulness of dentistry. 

His early education was received in the rural public schools of the 
community and from the Port Perry High School, from which he was 

graduated at the age of sixteen years. He immediately took up the study 

of dentistry and served an apprenticeship of several years in the office of 
a practitioner of Port Perry, continuing this relation until he entered the 
Royal College of Dental Surgery, in Toronto, in 1880. 

In 1881, he received the L.D.S. degree from the Royal College of 
Dental Surgery, at the same time being awarded a gold medal in recog- 
nition of a distinguished record in theory and practice as a student. 

He began his professional career in Collingwood, Ontario, immediately 
after graduation, where he practiced for two years, removing to Chicago 
in 1883. In his practice in Collingwood, he was associated with Dr. 
Elijah Patterson. He was married to Miss Fannie Patterson, daughter 
of his associate, in 1883, and to this union were born two daughters, 
Mignon and Nelyon. Mrs. Johnson died in 1918. 

The compelling ambition which in later years so marked the man soon 
led him to seek broader fields, and in 1883 he removed to Chicago, to 
begin an active practice, which was unbroken until almost the very day 
of his death. Soon after establishing himself in Chicago, he felt the 
urge for a broader and wider knowledge of dentistry, as well as the 
prestige that the D.D.S. degree would give him, and he accordingly en- 
tered the Chicago College of Dental Surgery. In 1885, he received the 
D.D.S. degree. 

The seriousness of his efforts and a distinguished scholastic record at- 
tracted such attention from his superiors that soon after graduation he 
was offered a teaching association with the school. This position he 
accepted, and throughout his entire professional career it supplied the 
vehicle through which his eminent pedagogic ability was given full scope. 
His first association with the school was as instructor in anatomy, but in 
rapid sequence he advanced to instructor in operative technics, adjunct 
professor of operative dentistry, professor of operative dentistry and dean 
of students. 

Dr. Johnson was a most prolific writer. The output of his literary effort 
has seldom if ever been equaled in dentistry. The scope of his literary 
effort was without measure: he wrote on every subject related in any 
way to dentistry. 

He was one time editor of The Bur, the magazine issued by the Chicago 
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College of Dental Surgery for its students; the Dental Review; the 
Desmos, the journal of the Delta Sigma Delta fraternity, and Tue Jour- 
NAL OF THE AMERICAN DENTAL AssociATION. It was through these media 
that he presented a philosophy of life, a philosophy that reacted at all 
times to the welfare of the profession that he loved so well. His scholarly 
writings and his timely editorials have never ceased to strike a sympathetic 
chord among his many admirers. But his pen was by no means limited 
to dental periodical writing. He was the author of “Principles and Prac- 
tice of Filling Teeth” ; “Text Book of Operative Dentistry,” and “Suc- 
cess in Dental Practice.” Latterly, he acted as editor of a series of dental 
monographs covering practically every phase of dentistry, he being the 
author of the work on operative dentistry. Then, too, he was the 
author of “The Adventures of Hal Byrne”; “The Little Cannuck” ; 
“The Hermit of the Nonquon”; “Poems of the Farm”; “The Hand 
Clasp,” and numerous magazine short stories. 

As a suggestion of the amount of his writing, as far back as 1921, some- 
one estimated that he had up to that time written more than five hundred 
and seventy-five editorials and one hundred and sixty articles; and since 
1921, he has probably written as many more of both editorials and ar- 
ticles. Dr. Johnson once said that his only philosophy of life was work— 
and he certainly lived up to that conception of life. 

Dr. Johnson was the recipient of every honor within the bestowal 
of organized dentistry. Early in his professional career, he was president 
of the Alumni Association of the Chicago College of Dental Surgery. 
He was a past president of the Chicago Dental Society, the Odontological 
Society of Chicago, the Odontographic Society of Chicago, the Illinois 
State Dental Society and the American Dental Association. He was a 
member of the Delta Sigma Delta dental fraternity and had served as 
Grand Master of the Chicago Auxiliary and Supreme Grand Master of 
the fraternity at large. 

As signalizing the special honors that were conferred upon him, he 
was a Fellow and served as president of the American College of Den- 
tists; president of the American Association of Dental Editors ; recipient 
of the Jarvie Medal from the New York State Dental Society, in 1915, 
one of the most distinctive honors conferred by the dental profession ; re- 
cipient of the Jenkins Medal from the Connecticut State Dental So- 
ciety, in 1926, and recipient of the Callahan Award Gold Medal from 
the Ohio State Dental Society in 1936. He was also tendered testimonial 
dinners by the Chicago and national profession on the fortieth anniver- 
sary of his service to dentistry. On the occasion of the celebration of 
his fortieth year of service, a bronze bust was presented to him by the 
Alumni Association of the Chicago College of Dental Surgery. In Janu- 
ary 1929, at the annual meeting of the Chicago Dental Society, the 
Oklahoma State Dental Society presented to him a bronze bust sculp- 
tured by Dr. J. B. Jenkins, of Oklahoma City. In 1930, his Canadian 
friends, on the occasion of his seventieth birthday, presented to him a 
bronze bust, sculptured by Dr. Charles E. Pearson of Toronto. In the 
same year, the Alumni Association of the Chicago College of Dental 
Surgery presented to him a bronze plaque in honor of his seventieth birth- 
day. 
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Dr. Johnson was a constant attendant at the national and state meet- 
ings from the time of his entrance into dentistry. He looked forward 
each year to the annual renewal of friendships that were such a delight 
to him. As a culmination of a most enviable record of such attendance, 
he attended his fifty-second consecutive meeting of the Illinois State 
Dental Society at Peoria this year. He was always delighted to attend 
dental meetings and accepted invitations at times under trying conditions. 
In May of this year, he attended the state meeting in Macon, Ga., and 
the state meeting in Illinois. In July, he attended the Pacific Coast 
Dental Congress in Vancouver as guest of honor, and just a few days be- 
fore he died, he attended a meeting of the Kiwanis Club at Kansas City, 
Kan. 

Dr. Johnson was always happy on these occasions and as reciprocating 
the pleasure he gave to others at these meetings, he was honored by 
honorary membership in the following societies: the Nebraska State 
Dental Society, the Iowa State Dental Society, the Kansas State Dental 
Society, the Southern Minnesota Dental Society, the Ontario Dental 
Society, the Detroit Dental Society, the St. Louis Society of Dental 
Science, the Georgia State Dental Society, the New York State Dental 
Society, the Connecticut State Dental Society, the Kings County Dental 
Society of New York, the First District Dental Society of the State of 
New York, the Dental Graduates Society of Victoria, Australia, the 
Odontological Society, New South Wales, Australia, and others too nu- 
merous to mention. 

Dr. Johnson died on Sunday, July 17, at his home, 6118 Sheridan 
Road, Chicago, after a day’s illness. Interment was in the Rosehill 
Mausoleum, Chicago. 

Surviving are the two daughters, Mrs. John R. Dewson, 6118 Sheridan 
Road, Chicago, and Mrs. Otto T. Carpentier, 362 Hawthorn Lane, Win- 
netka, IIl., and two brothers, Dr. John W. Johnson, who was associated 
in practice with Dr. Johnson, and George W., who resides in the old 
family home in Blackwater, Ontario. 


L. P. A. 


DEATHS 


Barry, L. C., Adair, Iowa; College of Den- 
tistry, University of Iowa, 1911; died May 
26; aged 50. 

Batcher, W. H., Toledo, Iowa; College of 
Dentistry, University of Iowa, 1896; died 
April 29; aged 70. 

Burnett, Clarence H., Dunkirk, Ind.; In- 
diana University School of Dentistry, 1912; 
died June 3; aged 57. 

Cowger, T. Erle, Monticello, Ind.; Chi- 
cago College of Dental Surgery, 1904; died 
May 26; aged 58. 


Deutsch, Herman S., Chicago, Ill.; Univer- 
sity of Illinois, College of Dentistry, 1912; 
died June 28; aged 51. 

Grover, J]. L., Taylor, Texas; University of 
Tennessee, College of Dentistry, 1917; died 
May 20. 

Harrison, Frank H., Wichita Falls, Texas; 
Atlanta-Southern Dental College, 1919; killed 
in an automobile accident, June 18. 

Roble, Melvin, Chicago, Ill.; Northwestern 
University Dental School, 1925; died June 17. 

Ward, W. C., Garden Grove, Iowa; West- 
ern Dental College, 1904; died May 12. 
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ANNUAL MEETING OF THE COUNCIL ON 
DENTAL THERAPEUTICS 


is an established principle of the 
on Dental Therapeutics to 
advise the members of the dental 
profession and the public of its decisions 
as soon as circumstances permit. In ac- 
cordance with this principle, the follow- 
ing items discussed during the last meet- 
ing of the Council and which may be of 
interest to both dentists and manufac- 
turers are authorized for publication. 
The Ninth Annual Meeting of the 
Council on Dental Therapeutics was held 
in Chicago at the Knickerbocker Hotel, 
Friday and Saturday, February 11 and 
12, 1938. Members in attendance at the 
meeting were: J. Howard Brown, Ph.D., 
Sc.D., associate professor of bacteriology, 
Johns Hopkins University, Baltimore, 
Md.; Paul J. Hanzlik, M.D., vice chair- 
man of the Council, professor of pharma- 
cology, Stanford University School of 
Medicine, San Francisco, Calif. ; Thomas 
J. Hill, D.D.S., professor of clinical oral 
pathology and therapeutics, Western Re- 
serve University, School of Dentistry, 
Cleveland, Ohio ; Milan A. Logan, Ph.D., 
assistant professor in biologic chemistry, 
Harvard Medical School, Boston, Mass. ; 
Arno B. Luckhardt, M.D., Ph.D., ScD., 
LL.D., professor of physiology, Univer- 
sity of Chicago, Chicago, Ill.; Harry 
Lyons, D.D.S., professor of periodontia 
and oral pathology, Medical College of 
Virginia, School of Dentistry, Richmond, 
Va.; John A. Marshall, Ph.D., D.DS., 
professor of dental pathology and bio- 
chemistry, University of California, Col- 
lege of Dentistry, San Francisco, Calif. ; 
Victor C. Myers, Ph.D., Sc.D., professor 
of biochemistry, Western Reserve Uni- 
versity, Schools of Medicine and Den- 
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tistry, Cleveland, Ohio; U. Garfield 
Rickert, A.M., D.D.S., professor of ma- 
teria medica, therapeutics and hygiene, 
University of Michigan School of Den- 
tistry, Ann Arbor, Mich.; Harold S. 
Smith, D.D.S., chairman of the Council, 
Chicago, III. ; Charles N. Johnson, D.D.S., 
LL.D., Editor of THe Journat, Chicago, 
Ill., ex-officio. 

Paul Nicholas Leech, secretary of the 
Council on Pharmacy and Chemistry of 
the American Medical Association, was 
present for a part of the session on invita- 
tion of the Council. 

At the request of the chair, Thomas J. 
Hill assumed the secretarial duties. 


STATISTICAL SUMMARY OF PRODUCTS CON- 
SIDERED BY THE COUNCIL 


The statistical summary of the prod- 
ucts considered by the Council was sur- 
veyed. This summary is presented in this 
report in the accompanying tabulation 
in order to acquaint the dental profession 
with a portion of the labors performed by 
the Council, a standing committee of the 
American Dental Association. 


STATISTICAL SUMMARY OF PrRopuUCTS 
ConsIDERED 


(January 1930—January 1938, inclusive) 
Products announced in THE JoURNAL as 

Products announced in THE JouRNAL as 

not acceptable, including Notices of 


Products reaccepted 125 
Products omitted from A.D.R.......... 57 
Products not acceptable, but reports not 

Provisional acceptance and acceptance 

Awaiting more evidence from proprietor 

for final disposition..............+. 8 
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Council on Dental Therapeutics 


Products acceptable, announcement de- 


Awaiting report of referee............ 6 
Consideration postponed ............. 28 
Official drugs in A.D.R............... 200 
Products examined in the Bureau of 

Chemistry, findings not published.... 65 

Minus items 3 and 4............. 182 


Products discussed in answer to inquiries, 
etc., not including the foregoing, ap- 
Total products brought to the attention 
of the Council in one way or another. 2,210 


SELECTION OF SECRETARY OF THE COUNCIL 
TO SUCCEED SAMUEL M. GORDON 


A critical survey was made of the men 
available to fill the position of secretary 
of the Council on Dental Therapeutics 
and the director of the A.D.A. Bureau 
of Chemistry, left vacant by the recent 
resignation of Samuel M. Gordon. The 
Council unanimously selected Harold L. 
Hansen, M.S., Ph.D., for nine years a 
member of the faculty of Northwestern 
University Dental School, to succeed Dr. 
Gordon. Dr. Hansen has both the train- 
ing and the experience necessary to carry 
on this work. 

The Council is also pleased to an- 
nounce the appointment of Donald A. 
Wallace, M.S., Ph.D., a graduate of the 
University of Chicago, as associate chem- 
ist in the Bureau of Chemistry. Dr. Wal- 
lace’s extensive training and wide experi- 
ence are such as to make him a valuable 
addition to the staff. Dr. Wallace was 
formally employed by the American Den- 
tal Association in April 1938. 


ACCEPTED DENTAL REMEDIES 


The continued interest in Accepted 
Dental Remedies is a source of gratifica- 
tion to the Council. Reports from prac- 
titioners and teachers show a wide-spread 
interest in the promotion of improved 
dental service through rational materia 
medica and therapeutics. It was unani- 
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mously agreed that Accepted Dental 
Remedies should be revised annually in 
order to keep the profession abreast of 
important scientific developments. 

The desirability of, and the need for, 
the publication of a volume comprising 
reports on products not acceptable to 
the Council is becoming more and more 
apparent. In order that the members of 
the Association may have complete data 
on the work of the Council and the Bu- 
reau of Chemistry, the Council again 
repeats its request for the publication of 
this volume. 


DENTIFRICES 


Despite misguided but well-meaning 
opposition, there has been steady im- 
provement in the field of dentifrices. The 
interest of the public, particularly that of 
educators and students, is becoming in- 
creasingly apparent. There is also a no- 
ticeable change in attitude on the part of 
certain manufacturers, both large and 
small, with a tendency to promote their 
products in a wholesome and dignified 
fashion. Again the Council directs the 
attention of the profession to the obvious 
fact that real, lasting betterment of this 
situation devolves upon the profession 
and should by no means be left in the 
hands of outside agencies. 

The problem of abrasiveness of denti- 
frices is a complex one, the solution of 
which has not yet been reached. The 
praiseworthy efforts of Association fel- 
lows in the Bureau of Standards and of 
certain manufacturers give evidence of 
steady progress in this direction, and lend 
substance to the hope that cooperative ef- 
forts will lead to an eventual solution in 
the not too distant future. 


LOCAL ANESTHETICS 


The improvement in the field of local 
anesthetics during the past year has been 
marked. The number of acceptable prod- 
ucts is such that no excuse exists for the 
use of a product which has not been 
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found acceptable or, in any event, of one 
which has not been submitted to the 
Council. The efficiency of solutions with 
respect to age was discussed, and the 
Council has provided that manufacturers 
will be requested to put the date of pack- 
aging on acceptable local anesthetics on 
or shortly after January 1, 1939. 


VITAMIN SITUATION 


Nothing has occurred in the field of 
vitamin therapy to cause a revision of the 
decision of the Council as expressed at 
the last annual meeting. It was agreed to 
include a discussion of vitamin C in the 
next edition of Accepted Dental Reme- 
dies. 


ARTICLES ON PHARMACOLOGY AND 
THERAPEUTICS 


The series of informative articles on 
pharmacology and therapeutics is to be 


continued according to the plans and pro- 
cedure now employed. Such articles 
serve the very useful purpose of acquaint- 
ing the profession with progress in den- 
tal therapeutics and contributing factual 
material which serves as an aid to the 
evaluation of drugs and therapeutic 
measures. 

The interest of foreign professional 
men in the program of the Council is 
indicative of a growing sense of appre- 
ciation of efforts directed toward im- 
provement of dental therapeutics. The 
Council was happy to proffer its aid to 
Dr. Heymans of Belgium, where plans 
are being laid for the formation of a 
council similar to the Council on Dental 
Therapeutics. 

Harold S. Smith was nominated to the 
board of trustees for reelection as chair- 
man of the Council. Paul J. Hanzlik 
was reelected vice-chairman of the Coun- 
cil. 


PYOFERIO—NOT ACCEPTABLE FOR ACCEPTED 
DENTAL REMEDIES 


Report of the Council on Dental Thera- 
peutics of the American Dental Association, 
authorized for publication. 

In March 1938, the Pyoferio Pharma- 
cal Company of Chicago, IIl., informed 
the Council on Dental Therapeutics that 

. we would like very much to have the 
approval of the American Dental Association 
on our product, Pyoferio. It is a preparation 
intended as an aid to the dentist in his treat- 
ment of pyorrhea, and kindred disorders of 
the oral cavity. 

According to the written statement of 
the representative of the Pyoferio Com- 


pany, 

This formula has been used for many years 
in Berlin and other large centers of Germany 
with outstanding results. It has been given 
successful laboratory and office tests by rep- 
utable dentists in*this country for several 
years before being placed on the market. 


To date, the Pyoferio Pharmacal Com- 
pany has not supplied data on the com- 
position of their product or scientific evi- 
dence of its value. It would appear that 
a product of such allegedly superior qual- 
ity should have been the subject of avail- 
able scientific publications, and further 
that the attention of the profession would 
be directed to such publications. 

In spite of the claim that “Pyoferio is 
to be sold only as an adjunct to dental 
attention,” the label on the bottle gives 
simple instructions as to its use : 

Take one teaspoon full of Pyoferio and 
churn well in the mouth for at least one 
minute. Do this night and morning. Do not 
rinse. 

In addition to the foregoing, the label 
bears the following statements : 

Alcohol 16%. Fl. Ex. of Calendula Prep- 
aration. An Original Treatment for VIN- 
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CENT’S INFECTION (Trench Mouth), 
STOMATITIS, GINGIVITIS and PYOR- 
RHEA. Astringent, Deodorant, Prophylac- 
tic. Consult Your Dentist. 

Fluid Extract of Calendula is not listed 
in any of the following publications: 
U.S.P., N.N.R., 1937 and the National 
Formulary VI. The U. S. Dispensatory, 
Volume 22, describes this product, and 
among other things reveals the following 
(page 262): 

In the days of therapeutic darkness, Cal- 
endula was thought to be medicinally active, 
but it has no virtues beyond that of a feeble 
aromatic. . . . It has also been used as a 
local application in various inflamed condi- 
tions of the skin and mucous membrane and 
even as a stimulant to wounds and ulcers. 

At the request of the Council, Pyoferio 
was examined in the Bureau of Chemis- 


try. 
REPORT OF THE BUREAU OF CHEMISTRY 
ON PYOFERIO 


Three original packages of Pyoferio 
(Pyoferio Pharmacal Co., Chicago, IIl.), 
supplied by the dealer, were submitted 
to examination in the Bureau of Chem- 
istry. Each package consisted of a brown 
bottle containing about 54 cc. of a pale 
yellowish green turbid liquid with a some- 
what fruity odor and an extremely as- 
tringent taste. 

When 5 cc. of the fluid was submitted 
to centrifugation at 3,000 R.P.M. for 
twenty minutes, 0.1 cc. of a greenish 
yellow solid was obtained. The liquid was 
pale green and turned brown on addition 
of alkali. Qualitative tests indicated the 
presence of zinc and chloride and traces 
of sulfate in the liquid. The solid was 
ashed with sulfuric acid. Qualitative 
analysis of the ash indicated the presence 
of zinc. No other ions were found in 
either the liquid or the solid portions of 
this product. Calcium and phosphate 
were not found. 

In view of the rather low pH of this 
product (see below), it might be ex- 
pected to exert solvent action on tooth 
enamel. Accordingly, an extracted tooth 
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of unknown history was placed in 10 
cc. of Pyoferio. After occasional stirring 
during a period of one-half hour, the 
Pyoferio was decanted and the solid re- 
moved by means of the centrifuge. After 
removal of zinc, the liquid was treated. 
with ammonium oxalate. This test in- 
dicated the presence of calcium. The 
foregoing test was confirmed in an ex- 
periment in which powdered enamel was 
used in place of the whole tooth. The 
results indicate that Pyoferio is capable 
of dissolving enamel. 

Quantitative estimation yielded the 
following : 


Density 0.983 

Per cent total solid 2.23 
(Product dried over H:SO,) 

pH 3.58 

Per cent sulfated ash 0.676 

Per cent chloride 0.274 


On the basis of the analytic values 
listed, it would appear that Pyoferio con- 
tains zinc chloride (as ZnCl.) to the ex- 
tent of 0.5 per cent. This, taken in con- 
junction with the data on the label,” 
indicates that Pyoferio is a fluid (alco- 
holic) extract of calendula to which zinc 
chloride has been added. Zinc chloride 
is described in A.D.R. 1937, page 198. 

Since the composition of the product 
is secret ; since the product might reason- 
ably be expected to do no more than an 
aqueous preparation containing zinc 
chloride (0.5 per cent) and alcohol (16 
per cent) ; since the advertising is false 
and misleading in that the product is not 
original and could not reasonably be ex- 
pected to be an efficacious means of treat- 
ment for all the oral conditions enumer- 
ated on the label, and, further, since the 
product is apparently capable of decal- 
cifying tooth enamel, the Council on 
Dental Therapeutics finds Pyoferio not 
acceptable for Accepted Dental Reme- 
dies. 

A copy of the rules that govern the 
Council in the consideration of articles 
will be sent on request. 

Haroip L. Hansen, Secretary. 
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ASSOCIATION ACTIVITIES 


COMMITTEE ON LEGISLATION 


INTEGRATION OF THE DENTAL PROFESSION 


By FRANKLIN Porter, D.D.S., Chicago, IIl. 


HOSE who are alert to present-day 
trends fully realize that there was 
never greater danger to the profes- 
sions than at present. Everywhere, we 
are met with conclusive evidence that 
among us are those who are inclined to 
forget American ideals and ideas and 
look to will-o’-the-wisp and alien concep- 
tions as they pertain to health care. We 
are told that the American individualis- 
tic system has failed and that, in its place, 
we must accept the dictation of central- 
ized control of our social, economic and 
professional problems. We are to under- 
stand that the American individual is not 
able, financially or by reason of educa- 
tion, to take care of himself. Insidious 
propaganda is spread in an effort to con- 
vince us that centralized power can effec- 
tively operate all the businesses and pro- 
fessions far better than the individuals 
who have spent many years of study and 
application in these various vocations. 
The advocate of these fantastic 
schemes cares not for scientific or pro- 
fessional advancement, or for the welfare 
of the people. He is obsessed with the 
insane desire to continue in political 
favor, but he will not sacrifice his own 
property, accomplishments or rights, 
though he is willing to sacrifice what 
others have gained by hard work, study 
and application, to further his selfish 
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ambitions. The proponent of centralized 
power includes the dental profession 
among those things which are to be of- 
fered as a sacrifice upon the political 
altar. 

Under lay or political control, the den- 
tal profession is subject to all the evils of 
political corruption and the wiles of the 
unprincipled politician. Beset with these 
dangers, it behooves the members of the 
profession to look well into the future. If 
the profession does not take adequate 
steps to counteract the attempts being 
made to bring it under a more direct and 
iniquitous political control, it will be only 
a short time until the profession is rele- 
gated to complete political serfdom, fol- 
lowed by chaos and confusion, and after 
that—complete disintegration. 

Having reasoned thus, we are put to 
the task of finding a means whereby we 
may check the influences which will be 
detrimental to public welfare and the 
best interests of the profession. To pro- 
mote better service for the public and to 
advance the interests of the dental pro- 
fession, with comparative freedom from 
political interference, professional inte- 
gration appears to be the best procedure. 
Professional integration is not new. It 
was first provided for by an act of the 
Virginia Assembly in 1845, when the Vir- 
ginia Society of Surgeon Dentists was 
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Association Activities 


incorporated with authority to proceed as 
the incorporators or their successors 
deemed necessary in order to develop the 
dental profession as a health agency min- 
istering to the public. In 1935, the State 
of Oklahoma enacted a law placing the 
administration and enforcement of the 
dental law in the hands of the dental 
profession itself. This law was amended 
in 1937 and bids well to become the pat- 
tern by which the dental profession may 
secure the management of its affairs 
without political interference. 

Integration of a profession may be de- 
fined as the organization of the members 
of that profession into a corporate entity 
in conformity with an appropriate statute. 
Membership in the corporation becomes 
a prerequisite to the right to practice in 
that particular profession. Those holding 
licenses issued by the state are members 
of the integrated profession and are on 
an equal basis. Membership in a dental 
society is not a prerequisite. All must 
conform to the expressed will of the ma- 
jority. The corporation makes rules for 
admission and for conduct of its mem- 
bers. Discipline is administered by the 
organization rather than by the courts. 
Dues are fixed by the directors or other 
managing body selected by the members. 

Integration is based upon sound prin- 
ciple. In fact, it is based upon the first 
law of nature—self-preservation. Pro- 
fessional security can be a verity only as 
long as the profession is allowed to pro- 
gress and to serve. When outside influ- 
ences thrust themselves upon the profes- 
sion, in an effort to direct its activities, 
the profession must decline to the same 
extent that it is hampered by parasitic 
encroachments. 

The creation of a corporate entity rests 
within the inherent powers of the state. 
Such an organization is created by the 
legislature, which provides for the organ- 
ization, government, membership and 
powers. The prime object is to provide 
a means whereby the practice of the pro- 
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fession may be regulated with due regard 
to the rights of the individual in the pro- 
fession and the power of the state. The 
creation is not a private corporation, but 
a public corporation, and as such be- 
comes a functional part of the state itself. 

The question of constitutionality of 
such a creation may arise. That question 
has been answered by the supreme courts 
of various states. The profession and the 
practice of dentistry are not a matter of 
purely private concern. The regulation 
thereof in organized form contemplated 
by such acts does not provide for the 
formation of such a private corporation. 
Since such an act applies equally to all 
of the members of a profession, and when 
the members of that profession constitute 
a well recognized class, legislation per- 
taining solely to dentists is based upon a 
reasonable classification. 

The lawyers of seventeen states have 
seen fit to organize their bar associations 
under this arrangement, and tests have 
been made in courts where ample sanc- 
tion has been secured to establish the 
validity of this type of organization. The 
dental profession of the state of Okla- 
homa, organized in this manner, has 
made a great step forward. We con- 
gratulate those far-seeing men on their 
accomplishment. 

The Fifth Amendment to the Federal 
Constitution was intended to protect the 
individual against the arbitrary exercise 
of Federal power. It declares that no 
person shall be deprived of life, liberty, 
or pursuit of happiness, or property, with- 
out due process of law; and this inhibi- 
tion protects every man in his right to 
engage in honest and useful work for 
compensation. Integration of the dental 
profession is in keeping with the spirit 
and intent of this part of the Bill of 
Rights. 

The powers of such an organization 
are only those as defined and set up by 
the legislature creating the corporate en- 
tity. These powers are at all times sub- 
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ject to enactment by the legislature. 
Ordinarily, they consist of the right to 
effect and promote the objects of the 
corporation ; to have a seal and change 
that seal at will ; to sue and be sued, and 
to enter contracts, and acquire, hold, en- 
cumber, dispose of and deal with real and 
personal property. 

Some may fear a change of policy on 
the part of the profession if it were to 
assume control of its own activities. The 
prime purpose and policy of the profes- 
sion is to render service. That policy 
would remain. The profession would 
continue to advance along social, eco- 
nomic and scientific lines in its efforts to 
render a better service to the public. 

The keenly apprehensive moralist 
might maintain that the ethics of the 
profession would suffer if administration 
of dental affairs were left to the profes- 
sion. The creation of a corporate entity 
would not interfere with the manner in 
which the conscientious individual per- 
forms his work. Unity of action, appre- 
ciation of duty and high regard for pro- 
fessional accomplishment have estab- 
lished our present standing. The forma- 
tion of an agency to take over the 
administrative affairs of the profession 
would not halt the quest for ever higher 
standards. 

The establishment of the profession in 
control of its activities would have a 
tendency to forestall the advocate of 
centralized control. State rights, as they 
pertain to dentistry, would be supreme 
in the state where the profession func- 
tions as an integral part of the state 
government. There would be no more 
danger of any outside agency coming 
into the state and taking over the con- 
trol of dental affairs than there would be 
of a similar agency coming in and taking 
over the office of the Secretary of State. 
The executive officers of the integrated 
profession become a part of the struc- 
tural set-up of the state government, with 
their acts at the direction of the board 


of directors duly elected by the member- 
ship of the organization. The acts of the 
governing board are subject to review 
only by the supreme court of the state. 
Thus, the board cannot arrogate unto it- 
self dictatorial powers. 

In operation, the state is divided into 
districts, geographic or political, from 
which representatives of the integrated 
profession are elected to a central gov- 
erning body, usually known as the board 
of governors. This body has full and 
complete powers as delegated by the leg- 
islature. In an arrangement or recall, 
the members of the profession have the 
power to remove from the board of gov- 
ernors any member who has been found 
guilty of any acts detrimental to public 
or professional welfare. The governor of 
the state has the right, in most cases, to 
remove members of the board for acts 
not consistent with good government. 
The board of governors shall elect the 
officers of the organization; name the 
committees and define their duties, and 
discipline members for cause. 

The board establishes the requirements 
for admission to practice; passes upon 
qualifications of applicants, and appoints 
the examining committee to conduct ex- 
aminations at such times as the board 
may deem proper. It is to be noted that 
the examining committee may or may 
not be members of the board of gov- 
ernors. 

Integration of the dental profession 
will remove or preclude lay or political 
control. The profession should be given 
the authority to administer its own af- 
fairs, subject to reasonable restraint, and 
be empowered to enforce its edicts as ex- 
pressed by the majority of the members. 
This is truly democratic. No other 
agency is in a position to know the prob- 
lems of dental health, and certainly no 
other is so especially equipped by train- 
ing and experience to render the par- 
ticular service so proficiently as the den- 
tal profession. The dental profession has 
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the specific duty of rendering dental 
service to the public and it must not be 
hampered in the performance of that 
duty. There can be no logical argument 
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against integration as a means whereby 
we may successfully combat the dangers 
to the dental profession. 

6250 South Halsted St. 


RESEARCH COMMISSION 


VASOCONSTRICTORS ON THE CLINICAL EFFECTIVENESS 
AND TOXICITY OF PROCAINE ANESTHETIC SOLUTIONS 


By M. L. Tainter, M.D.; A. H. THronpson, D.D.S., and S. M. Moose, D.DS., 


San Francisco, Calif. 


N a recent report,’ we discussed the 
comparative effects of adding various 
vasoconstrictors to clinical procaine 

solutions as determined experimentally. 
That gave information regarding the 


toxic properties of these solutions under 


conditions not obtainable clinically. To 
supplement the experimental study, we 
have used the same solutions in clinical 
oral surgical procedures, and may now 
report the results, and compare them 
with the experimental results. 
Experimentally, cobefrin in 1 :10,000 
concentration, which is the strength of 
local anesthetic solutions on the market, 
had an effect on blood pressure about 
double that of epinephrine 1 :50,000, the 
strength ordinarily used. Neosynephrine, 
in a strength of 1:2,500, the strength 
usually employed as a vasoconstrictor, 
appeared to be about equivalent to epi- 
nephrine as far as circulatory and other 
symptomatic effects were concerned. 
Cobefrin was the only one of the four 
vasoconstrictors tested which increased 
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the toxicity of procaine as indicated by 
fatal effects. However, the commercially 
available anesthetic solutions containing 
neosynephrine and cobefrin raised the 
blood pressure more for a given volume 
of solution than did the ordinarily used 
concentrations of epinephrine in procaine 
solution. Therefore, there was a possi- 
bility that either of these two substitutes 
for epinephrine might, under clinical con- 
ditions, have a greater effect on the cir- 
culation than those commonly observed 
after use of the epinephrine-procaine 
solution. This paper reports the results 
of a large series of observations on pa- 
tients, under rigidly controlled conditions, 
which enabled us to determine how much, 
if any, difference there was in the clinical 
action of procaine solutions when they 
contained these three vasoconstrictors. 


METHODS 


The observations were made entirely 
on patients subjected to the ordinary 
operations in oral surgery, under local 
anesthesia. The anesthetic solutions were 
supplied to the clinical staff in unlabeled 
bottles, identified only by numbers, and 
were used by them without any infor- 
mation as to the identity of the anesthetic 
solution used at any given time. Observa- 
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tions of the effects of each injection of 
an anesthetic solution were made by one 
observer throughout, and therefore all 
the results were comparable, as differ- 
ences in individual judgment were elim- 
inated. The solutions were changed ap- 
proximately every week, alternating from 
one to another in an irregular manner, 
so that such factors as change in per- 
sonnel and variation in patients observed, 
were canceled as well as is possible 
in clinical research. A total of 543 pa- 
tients were observed, and 904 injections 


tions chosen were the weakest and the 
strongest which are likely to be used 
routinely. It will be seen that the routine 
of clinical observations was essentially the 
blind test technic, as developed by us in 
studies of topical anesthesia? and of pro- 
caine borate,’ and which has been shown 
in those papers to give a decisive answer 
to clinical problems that were difficult to 
solve otherwise because of subjective in- 
fluences. 

The data obtained have been sum- 
marized in Tables 1-4, in which are pre- 


TaBLe 1.—Amounrt AND DistriBuTION OF PERTINENT Data IN A CLINICAL INVESTIGATION OF PROCAINE 
So.utions DirreERENT VASOCONSTRICTORS* 


Type of Injection 
Average Number and Percentage of Cases 
Number | Number |Injections 
Vasoconstrictor of of per 
Patients |Injections| Patient | Mandib- | Tuber- Infra- Infiltra- 
bular osity Orbital tion 
Epinephrine 1:50,000 214 344 1.6 138 103 99 4 
40% 30% 29+% 1% 
Epinephrine 1:25,000 110 176 1.6 77 48 49 2 
44% 27% 28% 1% 
Cobefrin 1:10,000 118 204 1.7 91 57 54 2 
45% 28% 26% 1% 
Neosynephrine 101 180 1.8 70 60 50 0 
1:2,500 40% 33% 27% 0 
Totals 543 904 1.7 376 268 252 8 
42% 30% 28% 0.9% 


*Procaine hydrochloride 2 per cent solution was used in dental anesthesia with epinephrine, cobe- 


frin or neosynephrine added as a vasoconstrictor. 


of the local anesthetic solutions were 
made. 

The anesthetic itself was always a 2 
per cent solution of procaine hydrochlo- 
ride in 0.48 per cent sodium chloride. 
To this solution was added the vasocon- 
strictor agent, in a concentration of either 
1:50,000 or 1:25,000 epinephrine; 
1:10,000 cobefrin, or 1 :2,500 neosyne- 
phrine. For the two latter agents, these 
concentrations represented those avail- 
able for local anesthetic use in dentistry ; 
for the epinephrine, the two concentra- 


sented average values together with cer- 
tain statistical calculations bearing on 
their interpretation. For each value, the 
“standard deviation” is given. This 
value indicates how variable the average 
value may be; that is, the average value 
has a 2 to 1 chance of not changing more 
than one standard deviation from the 
average reported, if all the observations 
were to be made a second time, and the 
odds are about 21 to 1 against its chang- 
ing more than twice the standard devia- 
tion from the observed average. This 
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Taste 2.—ComparRATIVE AVERAGE Errects IN DENTAL OPERATIONS OF INJECTION OF PROCAINE 
HyprocuioripEe 2 Per Cent Sotution Conraininc DirrerENT Vasoconstrictors (EPINEPHRINE, 


CoBEFRIN OR NEOSYNEPHRINE)* 


Blood Pressure 
Volume |TimeOnset] Duration |Pulse Rate) (Changes Mm. Hg.) | Respira- 
Vasoconstrictor | Required of Anesthesia} Changes tory Rate 
ce. Anesthesia} Hours [per Minute Change 
Minutes Systolic | Diastolic |per Minute 
Epinephrine 5.5 2.8 2.6 +5.2 +3.0 —3.3 +1.3 
1:50,000 (2 to 18) | (1 to11) | (1 to 7) (+40 to | (+46 to (+8 to (+8 to 
18) —32) — 56) —46) 
Standard deviation 
of average +0.20 +0.11 +0.092| +0.83 +0.96 +0.77 +0.34 
Epinephrine 5.5 3.0 3.6 47.5 43.9 ~§.3 +1.7 
1:25,000 (2 to 12) | (1 to 10) | (1 to 10) | (+40 to | (4+80to | (4+46to | (424 to 
12) —40) — 80) —50) —10) 
Standard deviation 
of average +0.23 +0.16 +0.21 +1.31 1.54 +0.43 
Probability of true —3% 
difference from ep 100% 27% M10 13% M50% 8% 46% 
inephrine 1:50,000 
Cobefrin 6.0 +1.0 +6.6 +0.5 +0.4 
1:10,000 (2 to 18) | (1 to 10) | (1 to 10) | (4+46to | (+52to | (4+28to | (+16 to 
18) —28) —32) —30) —12) 
Standard deviation 
of average +0.28 +0.15 +0.17 +1.01 +0.76 +0.24 
Probability of true 
difference from epi 16% 3.6% 2.1% 0.1% 2% 0.05% | 2.8% 
inephrine 1:50,000 
Neosynephrine 6.6 3.3 2.8 —3.8 +8.0 +5.9 +0.9 
1:2,500 (2 to 21) | (1 to 12) | (1 to 12) | (4+20to (+58 to (+34 to (+8 to 
12) —32) —74) —36) 
Standard deviation 
of average +0.24 +0.20 1.77 +0.98 +0.33 
Probability of true —7% —10% 
difference from ep} 0.5% 5.7% 36% 10 1.2% M10 40% 
inephrine 1 :50,000 


*The values in parentheses are the extreme values observed, all others being averages. The smaller 
the probability percentage is, the smaller are the odds that the difference between the averages could 
have occurred by chance; that is, with a 50 per cent probability, the chances of the averages coming out 
the same by pure chance alone are equal, or 1 to 1; with 5 per cent probability, the chance is only | to 


20; etc. 


value, 


therefore, 


indicates 


the 


range 


probability of difference in some more 


within which the average value observed 
might be expected to fluctuate from 
chance variation and, therefore, shows 
whether the difference between any two 
average values is great enough to indicate 
a true difference. In order to express this 


tangible form, there is also calculated, by 
standard statistical methods, the prob- 
ability that the difference between the 
solution in question and the standard 
I :50,000 epinephrine solution is or is not 
a true difference. These probabilities are 
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TaBLe 3.—Comparison oF IMMEDIATE Errects WHEN Procaine HyprocHLorIDE 2 PER CENT WAS 
Usep 1n DenTAL ANESTHESIA WITH EPINEPHRINE, COBEFRIN OR NEOSYNEPHRINE AS A 


VASOCONSTRICTOR 

Amount of Bleeding | Side Actions in Percentage of |. 5 

Total Cases Es 

Epinephrine 

1:50,000 21% | 18% | 15% | 60% | 25% | 14% | 30% | 13% | 7.8% | 92% 


Standard devia- 
tion of percent- |+2.7%| +2.5%|+2.4%|+3.4% 
age 


+3.0%| +2.4%| +3.1%| =2.3%| =1.9%|+2.0% 


Epinephrine 
1:25,000 14% | 21% | 27% | 48% 


25% | 14% | 42% | 22% | 9.3% | 87% 


Standard devia- 
tion of percent- |+3.2%| +3.8%|+4.1%|+4.7% 
age 


+4, 3%] +3.4%| 4.9%] =3.8%| =2.8%|+3.5% 


Probability of 


true difference 15% | 45% 4% 96% | 3.5% | 2% 68% | 48% 
from epinephrine 

1:50,000 

Cobefrin 

1:10,000 17% | 20% | 13% | 51% | 36% | 12% | 38% | 17% | 7.5% | 96% 


Standard devia- 
tion of percent- |+3.4%| +3.6%|+3.1%| +4.6% 
age 


+4.49%| +3.6%| +4.4%| +3.4%| =2.4%|+1.8% 


Probability of 
true difference 59% | 58% 10% 
from epinephrine 


1:50,000 


60% | 16% | 29% | 91% | 35% 


Neosynephrine 


1:2,500 23% | 26% 2% 49% 


50% | 12% | 35% | 11% | 4.0% | 90% 


Standard devia- 
tion of percent- |+3.9%] +4.3%|+1.4%|+5.0% 
age 


+3.2%| =4.8%| +3.1%| =2.0%|+3.1% 


Probability of 
true difference 59% | 9% <1% 
from epinephrine 
1:50,000 


68% | 38% | 25% | 16% | 65% 


expressed as percentages. This percentage 
is the number of times in a hundred repe- 
titions of this entire series of observations 
that values of the size observed in this 
study would be obtained again by chance 
alone, if there was no true difference 
between the two series. Therefore, the 


smaller the probability percentage, the 
greater the probability that the results 
are truly different, and not due simply to 
chance fluctuation. For instance, a 10 
per cent probability actually means that 
the chances are g to 1 against this being 
an accidental difference, or, conversely, 
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are 9 to 1 in favor of the difference ob- 
served being a true one. There are two 
kinds of data involved in our study: one, 
those in which the measurements may 
form a continuous series and which have 
been treated by calculating the standard 
deviation between the difference of the 
means, as described above; the other, 
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expressed in terms of the same percentage 
probabilities as the other type of data. 


TYPE OF CASES 


Table 1 contains a summary of the 
number of patients receiving injections 
and the proportions of the different in- 
jections. Since the majority of operations 


TaBLeE 4.—Comparison or Late Errects WHEN ProcainE HyDrocHLoripE 2 Centr Was Usep 
in DENTAL OPERATIONS WITH EPINEPHRINE, COBEFRIN OR NEOSYNEPHRINE AS A 
VasoconstricTor, ExprESssED AS PERCENTAGE OF Tota. CasEs 


Late Pain at Swelling at Septic Inflammation at 
Vasoconstrictor | Site of Injection| Site of Injection | Trismus Alveolus | Site of Operation 

Epinephrine 

1:50,000 24% 20% 24% 7.5% 64% 
Standard deviation 

of percentage +3.3% +3.3% +3.3% +2.6% +3.7% 
Epinephrine 

1:25,000 27% 23% 26% 9.3% 73% 
Standard deviation 

of percentage +4.1% +3.9% +4.1% +2.7% +4.1% 
Probability of true 
difference from ep- 66% 45% 70% 66% 15% 
inephrine 1:50,000 
Cobefrin 

1:10,000 26% 20% 29% 12% 66% 
Standard deviation 

of percentage +4,3% +4.0% +4.6% +3.3% +4.7% 
Probability of true 
difference from ep- 78% 84% 35% 21% 75% 
inephrine 1:50,000 
Neosynephrine 

1:2,500 20% 15% 20% 8.0% 56% 
Standard deviation 

of percentage +£4.3G +3.8% +4.3G +2.9% +5.3% 
Probability of true 
difference from ep- 40% 38% 46% 91% 13% 
inephrine 1 :50,000 a 


discontinuous observations ; that is, values 
in which the number of patients that 
fell into some one category or group are 
calculated. The latter data were treated 
according to the Chi? method, described 
by Fisher in his standard book on sta- 
tistical methods.* The values of the var- 
iabilities in these data also have been 


were extractions, infiltration of tissue 
around the teeth was comparatively 
rare, there being only eight such injec- 
tions out of a total of 904. The other 
injections were divided among mandib- 
ular, tuberosity and infra-orbital blocks 
in the general proportions of 42, 30 and 
28 per cent, respectively. The distribu- 
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tion of the injected solution containing 
the four vasoconstrictors among these 
three types was the same as the general 
average; therefore, the distribution of 
the data from the different vasoconstric- 
tors was quite homogeneous and statis- 
tically uniform. This was a check on the 
effectiveness of the random sampling, or 
blind-test technic, used, since, if there 
had been any selection of cases, it would 
have been expected to show up by a 
preponderance of patients in some one 
group receiving injections with one of 
the solutions. 


COURSE OF ANESTHESIA 


The observations regarding the char- 
acteristic features of the onset and course 
of the anesthesia are summarized in 
Table 2. 

Volume of Solution Required for An- 
esthesia.—Table 2 shows that an average 
of 5.5 cc. of the procaine-epinephrine in 
the two concentrations used was required 
for anesthesia. With the cobefrin solu- 
tion, this volume had to be increased to 
an average of 6 cc., a difference which is 
great enough, considering the several 
hundred patients used, to give a prob- 
ability of 16 per cent, or approximately 
6 chances to 1 that this was a true differ- 
ence. Neosynephrine-procaine required 
still more solution; namely, an average 
of 6.6 cc., with a still greater probability, 
or about 200 chances to 1, that the dif- 
ference was not accidental. There can 
be little doubt, therefore, that both the 
cobefrin and the neosynephrine solutions 
were somewhat less effective than those 
containing epinephrine, as judged by the 
amount of solution required to secure a 
surgical degree of local anesthesia. How- 
ever, it is interesting to note that a 
1:25,000 concentration of epinephrine 
was no more effective than the weaker 
epinephrine (1:50,000) as far as the 
volume required was concerned. 

Speed of Onset.—The data in Table 2 
show that anesthesia developed in an 


average of 2.8 minutes with the weaker 
procaine-epinephrine solution, and of 3 
minutes with the stronger solution, a dif- 
ference of only 12 seconds, which prob- 
ably does not have very great significance. 
Procaine containing cobefrin, however, 
required an average of 3.2 minutes for 
anesthesia, and neosynephrine, 3.3 min- 
utes, both being sufficiently different 
from epinephrine 1 :50,000 to make it 
highly probable that the solutions actu- 
ally were slower in onset of anesthesia 
than the standard procaine-epinephrine 
solution. However, these differences were 
not of great significance in the actual 
clinical use of the solutions, inasmuch as 
they amounted to a difference of only 
thirty seconds, at best. Furthermore, 
since there was a rather wide variation in 
speed of onset from patient to patient 
with all the solutions, the differences in 
speed due to the solution itself were not 
great enough to have any appreciable 
effect on the general course of a local 
anesthetic procedure. 

Duration of Anesthesia.—The procaine 
solution containing 1 :50,000 epinephrine 
produced anesthesia lasting an average 
of 2.6 hours. When the epinephrine con- 
centration was increased to 1 :25,000, the 
anesthesia lasted one hour longer, or 3.6 
hours. The probability value indicates 
there is little likelihood that such a great 
difference could happen by chance. Thus, 
there is no question that the stronger epi- 
nephrine concentration actually pro- 
longed anesthesia considerably. Procaine 
containing cobefrin also produced a more 
lasting anesthesia than epinephrine 1: 
50,000 ; i.e., 3.1 hours, which also is too 
large a difference to be accidental. On 
the other hand, the neosynephrine solu- 
tion showed a duration of 2.8 hours, 
which was nearly identical with that of 
1:50,000 epinephrine. Any of these 
vasoconstrictors, therefore, would be as 
satisfactory as the standard epinephrine, 
or perhaps more so, as far as the duration 
of action is concerned. 
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CHANGES IN CIRCULATION AND RESPIRATION 


Observations of pulse, blood pressure 
and respiration were made at frequent 
intervals before and after the injections. 
The average results obtained are sum- 
marized in Table 2. 

Pulse Rate.—The pulse, after procaine- 
epinephrine injection, increased an aver- 
age of 5.2 beats per minute with the 
1 :50,000 solution, and 7.5 beats per min- 
ute with the stronger concentration. The 
variability, however, from patient to pa- 
tient was rather high, about one-third of 
the patients showing decreases in pulse 
rate. Therefore, it would be impossible 
to predict for any given individual what 
the effect on the pulse was likely to be. 
Injection of procaine containing cobefrin 
caused an average increase in the pulse 
of only one beat per minute, which was 
definitely less than that from injection of 
the two epinephrine solutions. About as 
many patients showed decreases in pulse 
rate after cobefrin as showed increases ; 
hence, the net effect was small. Procaine 
containing neosynephrine differed from 
the other vasoconstrictors in that the 
pulse slowed an average of 3.8 beats per 
minute, and there were fewer cases with 
large increases in rate than with the other 
compounds. Only thirty-four patients of 
ninety-nine observed showed increases in 
pulse rate with neosynephrine, the in- 
crease being an average of 7 beats per 
minute. This contrasted with the average 
increases of 12 to 14 beats per minute 
observed for the other three vasoconstric- 
tors in those patients who showed cardio- 
accelerator responses. Therefore, there 
was no question that injection of neo- 
synephrine had the least tendency to 
produce rapid heart rates, as far as both 
the average rates and the degree of in- 
crease in those who responded with 
cardio-acceleration were concerned. With 
cobefrin, the average effect was practi- 
cally nil, despite a number of very great 
increases in pulse rate; whereas, with 
epinephrine, the pulse was markedly ac- 
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celerated, in some cases to a definitely 
unpleasant degree. 

Blood Pressure-—The blood pressure 
changes accompanying the changes in 
pulse rate were interesting in that injec- 
tion of procaine containing either con- 
centration of epinephrine increased the 
average systolic pressure between 3 and 
4 mm. of mercury and, at the same time, 
decreased the diastolic 3.3 and 5.3 mm., 
respectively. Accordingly, there was an 
increase in the pulse pressure of 6.3 and 
9.2 mm., which, when taken together 
with the increase in pulse rate, indicated 
a distinct increase in the cardiac output 
of blood, especially with the higher con- 
centration of epinephrine. In contrast to 
this, injection of procaine containing 
cobefrin raised the systolic pressure about 
twice as much as did that containing epi- 
nephrine, without producing a fall in 
diastolic pressure. The results were suffi- 
ciently at variance to indicate a true 
difference. Here again, however, the re- 
sponses of individual patients varied con- 
siderably, so that it would be difficult to 
predict in any given case what the direc- 
tion of change might be. Procaine with 
neosynephrine produced the greatest rise 
of blood pressure; i.e., an average in- 
crease of 8 mm. systolic and 5.9 mm. 
diastolic pressure. Hence, there was little 
increase in the pulse amplitude, although 
enough to compensate for the slowed 
rate. Therefore, it would seem that if 
one were to use either cobefrin or neo- 
synephrine in place of epinephrine, there 
would be greater rises of blood pressure. 
However, the average differences, al- 
though significant, were not very large in 
view of the greater individual variability 
from patient to patient. 

Respiration—Epinephrine 1 :50,000 in 
the procaine increased the respiratory 
rate an average of 1.3 per minute, and 
the stronger solution an average of 1.7. 
Again the patients differed widely as to 
not only the magnitude of the change 
but also the direction, so that the respira- 
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tory rate effect was quite unpredictable. 
With cobefrin and neosynephrine, the 
increases and decreases were fairly 
equally distributed, and the average effect 
was less than one change per minute. 
These results indicate that the effects on 
respiration, in this series of 904 injec- 
tions, were not of great clinical signifi- 
cance. 


—— AND COMPLETENESS OF ANESTHESIA 


Depth of Anesthesia.—Observation was 
made in each case of the completeness of 
anesthesia, as indicated by the total 
abolition of sensation in the operative 
area. To a very great degree, the com- 
pleteness is dependent on the skill with 
which the injection is made and selection 
of the proper nerve, and therefore can- 
not be taken as reflecting any character- 
istic of the solution. However, if one 
solution had a greater penetrating power 
than another, it might produce complete 
anesthesia even when it was imperfectly 
injected; whereas the other solution, 
which did not penetrate, would partially 
fail. When a large series of injections are 
made, as in this study, where it can be 
safely assumed that chance differences in 
the skill of injection are equally distrib- 
uted among the various solutions, the 
incidence of incomplete anesthesia is sig- 
nificant as indicating lack of penetration 
or anesthetic efficiency, as modified by 
the vasoconstrictor. 

The results in Table 3 show that in- 
jection of procaine with the weaker epi- 
nephrine produced incomplete anesthesia 
in 21 per cent of the patients. With the 
stronger epinephrine solution, the cases 
of incomplete anesthesia decreased to 14 
per cent. In other words, the latter solu- 
tion gave a greater probability that a 
complete degree of anesthesia would be 
secured. Procaine-cobefrin injection pro- 
duced incomplete anesthesia in only 17 
per cent of the patients, and neosyneph- 
rine, in 23 per cent—differences which 
are so close to the value for the 1 :50,000 


epinephrine as not to be significant. Ac- 
cording to the actual probabilities, the 
odds are about even that such differences 
would be observed simply by chance 
alone. It may, therefore, be concluded 
that, with procaine containing epineph- 
rine 1 :50,000, cobefrin or neosynephrine, 
complete surgical anesthesia would be 
obtained in about four patients out of 
five, and by increasing the epinephrine 
concentration to 1 :25,000, this probabil- 
ity could be increased to six patients out 
of seven. In no case, however, was the 
anesthesia so unsatisfactory that the 
operation could not be carried on, so 
that in no case was there a complete fail- 
ure with any of the solutions. 

Pain from the Injection—Some indi- 
cation of the irritating properties of the 
solutions used can be obtained from a 
consideration of the pain produced by 
the injection itself. Procaine containing 
epinephrine 1 :50,000 was the cause of 
pain at the time, and at the site of injec- 
tion, in 18 per cent of the patients, and 
in 21 per cent when the stronger epineph- 
rine concentration was used. These dif- 
ferences are not significant. With cobe- 
frin, there was pain during the injection 
in 20 per cent, which was practically 
identical with the results with the epi- 
nephrine solutions. However, with neo- 
synephrine, there was pain in 26 per cent 
of the injections, a percentage enough 
larger than that with the 1 :50,000 epi- 
nephrine to make it improbable that this 
could have occurred by chance varia- 
tion. In none of these cases was the pain 
of such intensity as to cause any serious 
disturbance during the surgical procedure, 
amounting to little more than a twinge 
of sensation. However, the observations 
leave no doubt that there was more irri- 
tation with the neosynephrine than with 
the other three solutions. 

Satisfaction with Anesthesia—At the 
end of each operation, the operator re- 
corded whether the anesthesia was com- 
pletely satisfactory from the standpoint 
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of its practical usefulness and freedom 
from unpleasant symptoms of a disturb- 
ing magnitude. Table 3 shows that anes- 
thesia which was completely satisfactory 
to the operator was produced by procaine 
containing 1:50,000 epinephrine in 92 
per cent of the patients ; by that cuntain- 
ing epinephrine 1 :25,000 in 87 per cent ; 
by cobefrin 1 :10,000, in 96 per cent, and 
by neosynephrine, in 90 per cent. These 
results are so closely similar that there 
were no real differences between any of 
these solutions, and therefore they were 
substantially equal as to clinical desir- 
ability under the conditions of actual use, 
as far as could be judged at the time of 
the operation. 


AMOUNT OF BLEEDING 


An attempt was made to determine 
roughly the amount of blood lost in each 
operation, since this would give an index 
of the effectiveness of the vasoconstric- 
tion, and also might be significant as to 
the production of a dry field for opera- 
tion. The observer estimated the blood 
lost as follows: (1) slight; i.e., from 
none up to about 2 drops; (2) moderate ; 
i.e., from 2 drops to 0.2 cc., and (3) ex- 
cessive ; i.e., above 0.2 cc., or a free flow 
of blood. The procaine with 1 :50,000 
epinephrine showed mainly moderate de- 
grees of bleeding, since 60 per cent of the 
patients fell into this category. When the 
epinephrine concentration was increased 
to 1:25,000, the incidence of moderate 
bleeding was decreased to 48 per cent of 
the patients, and the number of slight 
cases correspondingly increased. There- 
fore, there was a reduction in total bleed- 
ing as a result of using the stronger epi- 
nephrine solution, a difference with about 
25 to 1 odds in favor of its being a true 
one. With cobefrin, 51 per cent of the 
patients fell into the moderate group, 
but 36 per cent fell into the excessive 
group. Therefore, the total amount of 
bleeding was definitely increased over 
that occurring after the epinephrine solu- 
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tions were used. With the neosynephrine 
solution, 50 per cent of the patients fell 
into the excessive group, and almost all 
the remainder into the moderate group, 
the degree of bleeding being more marked 
than after the use of cobefrin. 

These results indicate that the vasocon- 
striction produced by neosynephrine was 
less intense than that from the other 
solutions, and the operator had to con- 
tend with a somewhat bloodier field than 
when epinephrine was used. With cobe- 
frin, the same tendency was present, al- 
though not to the same degree as with 
neosynephrine. However, it is worthy of 
note that the amount of bleeding was 
not great enough in any patient to cause 
serious difficulty during the operation ; 
otherwise, it would have been reflected in 
the percentage of unsatisfactory cases. 
As a matter of fact, a lesser degree of 
vasoconstriction, which resulted in the 
increase in bleeding with the neosyneph- 
rine, may have definite beneficial effects, 
as shown by freedom from certain un- 
desirable side actions, to be discussed 
farther on. 


SYMPTOMS 


Probably the most unpleasant feature 
of local anesthesia from the standpoint 
of the patient is the nervousness, tremors, 
fainting, perspiration, etc., commonly 
grouped under the term, “reaction.” This 
oftentimes looms in the patient’s mind as 
more important and more to be dreaded 
than the operation itself; therefore, any 
agent which will reduce the incidence of 
these symptoms will contribute impor- 
tantly to the acceptance of the anesthesia 
by the patient. This is probably the main 
reason that the substitutes for epineph- 
rine are being developed and advocated 
for general use. Special interest, there- 
fore, may be centered on the frequency 
of reactions in this large series of patients. 

Perspiration and Nervousness.—Perspi- 
ration was caused in from 12 to 14 per 
cent of the patients, regardless of the 
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vasoconstrictor used. With nervousness, 
however, there were differences. The 
procaine with 1:50,000 epinephrine 
caused nervousness in 30 per cent of the 
patients, and with neosynephrine in 35 
per cent, a difference which is not great 
enough to be significant. However, pro- 
caine with cobefrin caused nervousness 
in 38 per cent of the patients, or 8 per 
cent more than observed after the use of 
I :50,000 epinephrine, a difference which 
has odds of about 7 to 1 against its being 
a chance difference. Therefore, in all 
probability, the cobefrin caused slightly 
more frequent nervousness than the epi- 
nephrine, although not much more so 
than neosynephrine. However, with the 
stronger epinephrine solution (1 :25,000), 
the amount of nervousness was clearly in- 
creased, since 42 per cent of the patients 
complained of this symptom. There can 
be little doubt that patients receiving this 
stronger solution would be much more 
apt to be uncomfortable than when any 
of the other solutions were used. 

Tremor.—Tremor represents probably 
a more advanced degree of the nervous- 
ness just discussed, and the solutions 
showed the same differences as regards 
this symptom. That is, the procaine with 
I :50,000 epinephrine and neosynephrine 
caused tremor in nearly the same number 
of patients, the neosynephrine causing 
perhaps slightly less. Cobefrin caused 
definitely a greater incidence of tremor, 
and the 1:25,000 epinephrine solution 
the greatest of all, there being tremor in 
every fifth patient. Obviously, therefore, 
use of the stronger epinephrine solution 
would cause greater distress to more pa- 
tients from this symptom, in addition to 
the more general symptom of nervous- 
ness. 

Fainting —A fainting reaction was 
judged to have occurred whenever a pa- 
tient’s condition was such that the head 
had to be lowered either to cause a return 
of consciousness or to prevent complete 
fainting when the condition began to 


develop. Procaine with epinephrine 
(1 :50,000) and cobefrin acted similarly 
in this respect, causing fainting in be- 
tween 7 and 8 per cent of the patients. 
The 1 :25,000 epinephrine solution caused 
fainting in 9.3 per cent, which was 
higher, but probably not enough to be 
statistically reliable. A significant differ- 
ence, however, occurred with neosyneph- 
rine, since this vasoconstrictor caused only 
4 per cent of the fainting reactions, or 
approximately one-half those arising from 
the other agents used. Thus, there was 
a decided advantage in the use of neo- 
synephrine over the other agents, as far 
as the symptomatic responses to the anes- 
thesia were concerned. 


LATE EFFECTS 


The patients returned to the clinic for. 


observation at frequent intervals after the 
operations and until complete healing 
occurred. This afforded an opportunity 
to observe the after-effects of the injec- 
tion and the operation, as well as the in- 
fluence of the vasoconstrictor used. 

Pain and Swelling.—The irritating ef- 
fects of the anesthetic solution were de- 
termined by the incidence of local pain 
and swelling after the operation. The 
injection site was painful the next day in 
24 per cent of the patients receiving pro- 
caine with epinephrine 1 :50,000 (Table 
4) and in 27 per cent of those receiving 


the 1:25,000 concentration. Although 


there was a slight increase in the late 
effect of the 1 :25,000 solution, the differ- 
ences were not great enough to be signifi- 
cant. Similarly, the procaine with cobe- 
frin caused late or persistent pain in 26 
per cent of the patients, a result which 
was quite close to that with the epineph- 
rine solutions. Neosynephrine caused pain 
in 20 per cent; i.e., less than the other 
solutions, but here again the differences 
were too small for reliable interpre- 
tation. The swelling at the site of injec- 
tion showed exactly the same relationships 
as the pain, since the injection of the 
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two epinephrine solutions and cobefrin 
caused about the same incidence of swell- 
ing and that of neosynephrine somewhat 
less. It therefore seems probable, al- 
though not fully proved, that neosyneph- 
rine caused less afterpain and swelling at 
the site of injection than did the other 
solutions. 

Trismus.—Spasm of the _ injected 
muscles also can be taken as an index of 
persistent irritation at the site of injec- 
tion. Therefore, observations of trismus 
would be significant in confirming the 
incidence of pain and swelling just dis- 
cussed. Table 4 shows that injection of 
the two procaine-epinephrine solutions 
produced trismus in 24 and 26 per cent 
of patients, respectively, and this was in- 
creased to 29 per cent by the use of 
cobefrin, but decreased to 20 per cent by 
use of neosynephrine. Here again, al- 
though the differences are not large 
enough to be statistically certain, the 
close agreement between the three closely 
related signs of irritation used indicated 
that neosynephrine injection probably 
resulted in the lowest incidence of local 
and persistent irritation of the three solu- 
tions tried, there being little, if any, 
choice between epinephrine and cobefrin. 

Septic Alveoli—Other measures of the 
complications following the use of a vaso- 
constrictor are the incidence of septic al- 
veoli or dry sockets, and inflammatory 
changes at the site of the operation. It 
is realized that these changes are to a 
considerable extent caused, or controlled, 
by factors in the operative technic or the 
clinical condition, rather than by the 
vasoconstrictor. However, when so large 
a series as 900 injections are tabulated, 
as in this study, these factors are bal- 
anced or equally distributed among the 
various groups, this revealing any differ- 
ences in the other variable factor; 
namely, the vasoconstrictor. This is the 
most satisfactory way in which the influ- 
ence of the secondary causes of complica- 
tions can be evaluated. It is probable that 
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the proportion of undesired effects at the 
site of the operation is related to the de- 
gree of vasoconstriction produced, inas- 
much as defense of the tissues against 
trauma and infection is mediated through 
the circulation. These are held in abey- 
ance longer by more persistent vasocon- 
striction. 

Table 4 shows that a septic condition 
of the alveoli occurred in 7.5 per cent of 
the patients receiving procaine with 
1 :50,000 epinephrine and in 8 per cent 


‘of those receiving procaine containing 


neosynephrine ; results which are prac- 
tically identical. However, after the use 
of procaine with the stronger epinephrine, 
there were 9.3 per cent of septic alveoli ; 
ie., a definite increase, although uncer- 
tain statistically. After injection of pro- 
caine with cobefrin, 12 per cent of the 
patients developed a septic condition of 
the alveoli; i.e., an increase of probably 
greater significance ; that is, after injec- 
tion of the weak epinephrine solution, or 
neosynephrine, about one patient out of 
thirteen developed a septic condition of 
the alveoli; whereas, after cobefrin injec- 
tion, this ratio was increased to one pa- 
tient out of eight. In other words, about 
one-third more cases of sepsis of alveoli 
would be expected after the use of 
cobefrin. 

Inflammatory changes at the site of 
the operation showed similar differences ; 
i.e., 64 per cent after the weaker epineph- 
rine solution was used, as compared to 
73 per cent after the stronger. Cobefrin 
was intermediate in .its effects between 
these two. The use of neosynephrine, 
however, resulted in a definitely lower 
incidence of inflammatory reactions ; i.e., 
an average of only 56 per cent. 


COMMENT AND SUMMARY 


The general significance of the results 
obtained is fairly clear from the forego- 
ing data. It would appear that, as far as 
production of a satisfactory procaine 
anesthesia is concerned, there is little 
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choice between epinephrine in the two 
strengths (1 :50,000 and 1 :25,000) tested 
and cobefrin, or neosynephrine, when 
added as vasoconstrictors. Although a 
longer anesthesia may be produced with 
the stronger epinephrine solution, dura- 
tion with any of the solutions used may 
be adequate for ordinary dental surgical 
procedures. A somewhat larger volume 
may be required with cobefrin or neo- 
synephrine, although here also the differ- 
ences, while definite, are perhaps not of 
great clinical importance. As far as the 
effects of the injection on the patient are 
concerned, neosynephrine appears to 
cause less increase in pulse rate than the 
other solutions used, but a somewhat 
greater rise in blood pressure. However, 
the subjective symptoms are probably less 
with neosynephrine than with the other 
three solutions. The fact that the severest 
symptoms were shown by patients receiv- 
ing 1:25,000 epinephrine may indicate 
that the use of this strength would result 
in less tranquil and pleasant anesthesia, 
as far as the patient is concerned. 

The operator who uses neosynephrine 
is likely to be confronted with a bloodier 
field than is associated with the other 
solutions, cobefrin being next to neo- 
synephrine in this respect, and 1 :25,000 
epinephrine affording the driest field of 
all. However, the incidence of late effects 
tends to be less after neosynephrine than 
after the other drugs, since there was, in 
general, less pain, swelling and inflamma- 
tion, fewer septic alveoli, etc., with neo- 
synephrine. No consistent difference 
seems to exist between epinephrine 1 :50,- 
ooo and cobefrin as far as these late 
effects are concerned; whereas the 
stronger epinephrine solution appears to 
be the least desirable from this stand- 
point. 

Accordingly, these results indicated 
that, when the solutions tried were tested 
under conditions which ruled out the 
subjective factors of bias or prejudice, 
the differences between them were much 


less marked than were their similarities. 
In fact, it was quite clear that the differ- 
ences were only quantitative, and com- 
paratively minor at that. When one con- 
siders that the great variability in re- 
sponse from patient to patient is far 
greater than the differences resulting 
from changing from one solution to an- 
other, the conclusion appears inescapable 
that, in a given individual patient, the 
solution selected will make very little or 
no predictable difference. All the solu- 
tions tested will give satisfactory local 
anesthesia, but probably injection of neo- 
synephrine will have less immediate reac- 
tions or painful after-effects, and permit 
more bleeding during the operation. In 
spite of the rather enthusiastic advertising 
claims for cobefrin, this vasoconstrictor 
does not show any marked or consistent 
differences which would set it apart from 
the other vasoconstrictors as an improve- 
ment in the therapeutic armamentarium. 
Previous observations on the clinical value 
of cobefrin are to a large extent unreli- 
able, because of a lack of adequate con- 
trols, the observations having been made 
under conditions which permitted sub- 
jective factors to affect strongly the in- 
terpretation of the results. 


CONCLUSIONS 


1. A series of 904 injections of local 
anesthetics were made in 543 patients, 
using 2 per cent procaine hydrochloride 
in 0.48 per cent sodium chloride solu- 
tion. To this was added, for vasocon- 
striction, epinephrine 1:50,000 or 1: 
25,000, cobefrin 1 :10,000 or neosyneph- 
rine 1 :2,500. Observations of the effects 
were made by the so-called “blind-test” 
method ; that is, by an observer who was 
unaware of the composition of the solu- 
tion tested, thus affording data free from 
bias or subjective influences. 

2. Local anesthesia was obtained with 
the smallest volumes of solution when 
either strength of epinephrine was used ; 
whereas cobefrin required 0.5 cc. more, 
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and neosynephrine, 1.1 cc. more, than stronger epinephrine solution, as might be 
the epinephrine-containing solutions. expected. 

3. The speed of onset of anesthesia g. Reactions during the anesthesia, as 
was greatest for procaine containing the judged by frequency of perspiration, nerv- 
weaker epinephrine, and progressively ousness, tremor or fainting, were least 
slower for the stronger epinephrine, with procaine containing neosynephrine, 
cobefrin and neosynephrine, in this slightly greater with epinephrine 1 :50,- 
order. However, the duration of anes- 000, still greater with cobefrin and most 
thesia was longest for the strong epineph- marked with epinephrine 1 :25,000. 
rine-procaine solution and shortest for 10. About nine out of ten injections 
the weak solution, with cobefrin and neo- gave completely satisfactory results, as 
synephrine occupying intermediate posi- judged at the time of operation, regard- 
tions. less of the vasoconstrictor agent used. 

4. Injection of procaine containing 11. Pain, swelling and trismus devel- 
epinephrine increased the pulse rate, oped at the site of the injection in about 
systolic blood pressure and pulse pressure one-fourth of the patients receiving 
and decreased the diastolic pressure, the either epinephrine or cobefrin, but only 
effects being slightly more marked with in about one-fifth of those injected with 
the stronger solution. In contrast, injec- the procaine solution containing neo- 
tion of procaine with cobefrin produced  synephrine. 
practically no changes in pulse rate or 12. Septic alveoli were most frequent 
diastolic pressure, although the systolic in patients receiving the cobefrin solu- 
pressure was increased twice as much as_ tion, occurring in every eighth patient.- 
with epinephrine. Injection of procaine With the stronger epinephrine solution, 
containing neosynephrine caused a slow- this complication occurred in every 
ing of the pulse with increase in systolic, eleventh patient, and the neosynephrine 
diastolic and pulse pressures, the change and the weaker epinephrine solutions in 
in systolic pressure being greater than about one out of every twelve or thirteen 
that with any of the other solutions patients. 
tested. 13. There was an inflammatory re- 

5. The average respiratory rate was in- action at the site of the operation in 
creased less than two respirations per two-thirds of the patients receiving epi- 
minute with all the solutions. nephrine 1:50,000 or cobefrin and in 

6. Failure to get complete anesthesia three-fourths of those receiving the 
occurred in about one out of every five stronger epinephrine solution. In con- 
patients receiving the solutions containing _ trast, only slightly more than one-half the 
either epinephrine 1:50,000, cobefrin or patients given neosynephrine showed such 
neosynephrine, but only once in every a reaction. 
seven patients when the stronger epineph- 14. The results obtained indicate that 
rine solution was used. all the solutions used are satisfactory for 

7. The injection itself caused slight local anesthesia by infiltration and cannot 
pain in every fourth patient receiving the be differentiated at the time of actual 
procaine-neosynephrine solution, and in use. However, in a large series of pa- 
every fifth patient receiving the other so- tients, the use of neosynephrine as a 
lutions. vasoconstrictor would probably have 

8. The most bleeding occurred after fewer late effects and immediate “reac- 
the use of neosynephrine, slightly less tions,” although it would raise the blood 
after cobefrin, still less after the weaker pressure more and permit more bleeding 
epinephrine solution and least after the than the others. Injection of the stronger 
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epinephrine solution would have the most 
undesirable effects, which would be offset 
only by a drier operative field and a 
slightly greater certainty of obtaining 
complete anesthesia. Procaine containing 
cobefrin would show no consistent differ- 
ences or superiority over that containing 
the usual 1:50,000 epinephrine or the 
neosynephrine, although it might be some- 
what preferred, all things considered, to 
epinephrine in 1 :25,000 strength. 
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First-prize winning posters. Connecticut State Dental Poster Contest 1938. 
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THE NATIONAL HEALTH CONFERENCE 
PRELIMINARY REPORT 


More than 300 medical, labor, farm, 
social work and civic leaders attended 
President Roosevelt’s National Health 
Conference at the Mayflower Hotel, 
Washington, D. C., July 18, 19 and 20. 
The dentists present were: C. Willard 
Camalier, Washington, D. C., President 
of the American Dental Association; J. 
Ben Robinson, Baltimore, Md., member 
of the Board of Trustees of the American 
Dental Association ; Herbert E. Phillips, 
Chicago, IIl., and Lon W. Morrey, Chi- 
cago, Ill., as participants ; Frank C. Cady, 
U. S. Public Health Service, Washington, 
D. C., as an observer and Edward J. 
Ryan, Evanston, IIl., as a member of the 
press. Richard C. Leonard, Baltimore, 
Md., and James F. Owen, Lexington, 
Ky., were invited as observers, but were 
unable to attend. 

The three-day meeting was packed 
with emotional appeal from labor, farm 
and social leaders and with statistical evi- 
dence from government officials regard- 
ing the need of health care for the 
people. The Technical Committee’s re- 
port made but slight mention of den- 
tistry, although dental needs, particularly 
for children, were stressed by various 
speakers. Dr. Camalier presented sugges- 
tions for a preventive program for chil- 
dren which should be included in any na- 
tional health plans. The gigantic health 
program recommended by the Technical 
Committee on Medical Care to the In- 
terdepartmental Committee to coordinate 
health and welfare activities, presented 
by I. S. Falk, who is a member of the 
Technical Committee, proposes : 

1. Expansion of general public health 
services, including intensified battling 
against tuberculosis, venereal disease, ma- 
laria, pneumonia, cancer and mental and 
industrial diseases; with a peak annual 
cost of $200,000,000. 

2. Expansion of maternal and child 


health services ; peak annual cost, $165,- 
000,000. 

3. A ten-year expansion of the nation’s 
hospital facilities by providing 360,000 
additional beds, and by construction of 
500 health and diagnostic centers in areas 
inaccessible to hospitals; total average 
annual expenditure, $146,050,000. 

4. Free medical service, hospitalization 
and emergency dental care for the medi- 
cally needy who are self-supporting but 
unable to finance their own medical 
care; estimated cost, $10 per year for 
each individual ; total expenditure, $50,- 
000,000 the first year, gradually ex- 
panded to $400,000,000. 

5. A comprehensive insurance program 
designed to increase and improve medi- 
cal services for the entire population, 
with recommended financing by taxation, 
insurance contributions or both. 

6. Temporary and permanent disabil- 
ity insurance, to assure workers continued 
income through periods of illness. 

The suggested program as presented at 
the conference would cost the federal, 
state and local governments about $850,- 
000,000 a year, half to be paid out of 
federal funds. 

“Planning a program of medical care 
of such magnitude must necessarily be 
approached as an objective to be fully 
attained only after some years of devel- 
opment,” the conference was told. “The 
réle of the federal government should be 
principally that of giving financial and 
technical aid to the states in their devel- 
opment of sound programs through pro- 
cedures largely of their own choice.” 

A more detailed report of the National 
Health Conference together with a ré- 
sumé of the recommendations for na- 
tional health care made by the Technical 
Committee of the Interdepartmental 
Committee to Coordinate Health and 
Welfare Activities will appear in the 
September issue of THE JouRNAL. 
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AMERICAN DENTAL ASSOCIATION EIGHTIETH 
ANNUAL SESSION 


ST. LOUIS, MO., OCTOBER 24-28, 1938 


RULY wonderful in its graphic un- 
"T teicing the march of progress in 
dentistry will be presented as never 
before at the Eightieth Annual Session of 
the American Dental Association conven- 
tion in St. Louis, Mo., October 24 to 28. 

This vivid portrayal of dental progress 
will be presented in the Scientific and 
Health Exhibit, which will fill more than 
30,000 square feet of the magnificent new 
St. Louis Municipal Auditorium. 

The past, present and future of dental 
science will be depicted in more than 125 
exhibits, which will cover every phase of 
dentistry and its allied subjects. 

Charts, pictures, posters, diagrams, 
models and three dimensional material 
will combine in an historic account of 
the great advances made by dentistry and 
foretell greater things to come. 

In announcing the broad scope of the 
St. Louis Scientific and Health Exhibit, 
George B. Winter, chairman, declared : 

“There is no question that the St. 
Louis Exhibit will be the largest and the 
finest ever presented by the American 
Dental Association. We have made the 
best of our experience at past conventions 
and, with the remarkably fine facilities 
available in the St. Louis Auditorium, 
our 1938 presentation will certainly 
eclipse anything we have achieved pre- 
viously. 

“The strategic geographic location of 
St. Louis has helped, of course. And, 
above all, we have had hearty coopera- 
tion from the dental colleges, state and 
city dental departments, allied health or- 
ganizations and many individual research 
and educational workers.” 


With the 1938 theme, “Dental Health 
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for American Youth,” the St. Louis ex- 
hibit spotlight will shine strongly on an 
innovation conceived by the President, 
C. Willard Camalier: “Youth Lane.” 

In this section, more than 5,000 dental 
health posters, winners in the state and 
component society finals of the national 
contest, will be displayed in glorious ar- 
ray. 

In addition, specially designed exhibits 
that hit the high mark of educational ap- 
peal for children will be shown for the 
thousands of St. Louis school children 
who will come to the auditorium. Busses 
will bring the young people to the ex- 
hibit from all parts of the city and they 
will be shown dental health moving pic- 
tures during their visit. 

Because the St. Louis exhibit will be 
open to the public as well as to members 
of the profession, a host of exhibits have 
been arranged to appeal to the layman. 

One of the most striking of these con- 
sists of a broken-down shack built of 
improper foods at the side of a hand- 
some house of health, constructed of 
tooth-building foods. 

A demonstration of how preventive 
dentistry is carried to outlying sections of 
the nation will be provided by fully 
equipped dental health trailers. 

Other exhibits of particular interest to 
the public will be furnished by the 
4-H Clubs, the Boy Scouts, the Girl 
Scouts, the National Congress of Parents 
and Teachers and the American Red 
Cross. 

For the dentist, the Scientific and 
Health Exhibit will provide a dramatic 
presentation of latest advances in techni- 
cal, educational and research fields, 
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Association Activities 


which could be achieved in no more ex- 
plicit fashion. 

The exhibits will cover the latest work 
in the sciences of histology, physiology, 
bacteriology and chemistry. Here, we 
have the crystallization of the most im- 
portant and significant achievements in 
dentistry. A few examples: 

Exhibits will deal with the diagnosis 
and treatment of yeast fungus diseases 
such as moniliasis, thrush and actinomy- 
cosis. 

Others will cover completely local and 
generalized forms of osteitis fibrosa. 

Oral manifestations of syphilis will be 
the subject of another exhibit. 

Cancer of the mouth will be covered 
in another and Vincent’s infection will be 
the subject of a special exhibit. 

The complete account of dental fluoro- 
sis will be portrayed. 

Fractures of the jaw, cysts and tumors 
will be well presented. ; 

Soap and wax models of innumerable 
mouth conditions will be exhibited. 

Care of children’s teeth will be spe- 
cially portrayed, and mouth lesions will 
be explained in colored photographs and 
microscopic specimens. 

Unusual cases in prosthodontia, perio- 
dontia, orthodontia, pedodontia, exodon- 
tia and oral surgery will be presented, 
together with the most modern methods 
of treatment. 

A collection of teeth covering a period 
of twenty years will form a separate den- 
tal exhibit. 

Historical charts, legends and pam- 
phlets of the pioneer dentist, S. P. Hulli- 
hen, “Father of Oral Surgery,” will form 
a striking exhibit. 

Outstanding, too, will be several ex- 
hibits from state health departments show- 
ing methodology, preventive dentistry 
and dental health education. 

A special section of the vast exhibit 
hall will be set aside for displays pre- 
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sented by the manufacturers of dental 
equipment and dealers. 

Present plans indicate that the com- 
mercial exhibits will be the largest and 
most pretentious in the history of the 
Association. They will give a complete 
presentation of products and services in 
which dentists have a definite interest. 
Through these exhibits, members attend- 
ing the St. Louis meeting will be able 
to keep in touch with the latest develop- 
ments and learn of newest improvements, 
with a minimum expenditure of time and 
effort. 

The leading firms in the dental and 
allied fields will be represented and will 
display a complete line of products and 
services which have helped to make 
American dentistry the finest in the 
world. In no other country do dentists 
have such helpful cooperation and in- 
terest in their problems as has been mani- 
fested by the companies and their rep- 
resentatives who will attend the St. Louis 
meeting. 

Any dentist could spend many hours 
within the walls of the exhibit and still 
be hard pressed to absorb a part of the 
vast storehouse of information. The 
Scientific and Health Exhibit itself can 
be considered well worth the trip to the 
St. Louis convention from any part of 
the country. 

To assist dentists and visitors in their 
journey through the hall of exhibits, all 
displays have been classified into three 
groups: 

Class A consists of presentation of in- 
dividual and original investigation. Class 
B includes presentations of material or 
technics that will be helpful to the prac- 
titioner, not necessarily original studies. 
Class C includes all health educational 
projects. 

As in former years, awards of honor 
will be given to the best exhibits in each 
classification. 
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American Dental Association 
St. Louis, Missouri October 24-28, 1938 


HOTEL RESERVATIONS 


To secure hotel accommodations for the 1938 Session, consult the rate list and fill out the 
attached blank. Mail this immediately to the hotel of your first choice or to the Housing Com- 
mittee, Room 108, Hotel Statler, St. Louis, Mo. Confirmation will be sent to you by the hotel. 

Second and third choices of hotel should be indicated. If the reservation cannot be made 
at any of the hotels of your choice, the Housing Committee will place you in as favorable a 
hotel as possible and will notify you. 

Please remember that a reservation constitutes a contract with the hotel to provide you 
with the accommodations you desire. If you find it impossible to carry out your part of the 
contract, namely, to occupy the room at the time agreed upon, please write or wire the hotel 
releasing the room, in order that it may be available for other members. 


APPLICATION FOR HOTEL ACCOMMODATIONS 


AMERICAN DENTAL ASSOCIATION 


St. Louis, Mo. October 24-28, 1938 
Kindly reserve the following: 
Rooms without bath for. per room 
Arriving on October at p.m. 
ROOMS TO BE OCCUPIED BY: 
NAME ADDRESS IN FULL 


NOTE TO HOTEL NAMED AS FIRST CHOICE: If the hotel of first choice is unable 
to make the reservation requested, this application should be forwarded at once to the Housing 
Committee, Room 108, Hotel Statler, St. Louis, Mo. 
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SCHEDULE OF RATES 


ALL ROOMS WITH BATH* 


Hotels Single Double Twin Beds 


AMERICAN $2.50 $4.00 $5.00 
6 North 7th St. 


AUDITORIUM 2.50 3.50 4.50 
1803 Pine St. 


BILTMORE 1.50 2.50 3.00 
3643 Washington Blvd. 


CHASE | 4.00—5.00—-6.00 5.00-6.00 
212 N. Kingshighway Blvd.| Apartments (4 per- 
sons), 12.00 


CLARIDGE 2.00—2.50—3.00 4.00—4.50-5.00 4.00—4.50-5.00 
18th and Locust St. 6.00 
CONGRESS 6.00 


275 N. Union Blvd. 


DeSoto | 2.00—2.50-3.00 3.00—3.50—4.00 3.50-4.00—5.00 
1014 Locust St. 6.00 
CoroNnaDo 2.50—3.00-3.50 | 3.50-4.00—4.50 4.00-4.50-5.00 
3701 Lindell Blvd. 5.00-6.00 5.50-6.00—7.00 
Parlors (wall beds), | 
5.00, single; 6.00, | 
double 
2 room suites (3 per- | 
sons), 7.50 
Parlor suites, 5.00 | 
6.00-7.00-8.00-9.00] 
| 10,00-11.00-12.00 | 
| | 
FAIRGROUNDS 2.00-2.50 | 3.00-4.00 
3644 Natural Bridge Bivd. | 
Forest Park 3.00 4.00-6.00 
4910 W. Pine Blvd. Apartments (2-4 per-| 
sons), 3.00 person | 
| 
| 
GATESWORTH 3.00 | 4.00 | 5.00 
245 Union Blvd. Suites (4 persons), 


8.00 


*Extra cot, $1.00. Rates on rooms without bath on request. 
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SCHEDULE OF RATES (Continued) 
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Hotels 


Single 


Double 


Twin Beds 


JEFFERSON 
415 North 12th Blvd. 


Kincs-Way 


108 N. Kingshighway Blvd. 


LENNox 
825 Washington Ave. 


200 North 11th St. 


Mark Twain 
116 North 8th St. 


MARQUETTE 


18th and Washington Blvd. 


MARYLAND 
205 North gth St. 


MAYFAIR 
8th and St. Charles St. 


MELBOURNE 
3601 Lindell Blvd. 


PARKEDGE 
4907 W. Pine Blvd. 


Park PLaza 
220 N. Kingshighway Blvd 


ROOSEVELT 
4901 Delmar Blvd. 


STATLER 


gth and Washington Blvd. 


Warwick 
1428 Locust St. 


Yorx 
8 South 6th St. 


$3.00-3.50-4.00 
4.50-5.00-5.50 
Suites (single), 6.00 
8.00-10.00-17.50 
Suites (double), 8.00 
12.00-19.50 


2.00-2.50—3.00-3.50 
Suites, 5.00—-6.00—7.00 
8.00 


3.00-3.50—4.00 


2.50-3.00-3.50-4.00 


2.50—3.00-3.50—4.00 
4.50-5.00 

Parlor (wall bed), 
7.00 single ; 9.00 
double 

Parlor suites (2 or 4), 
15.00-22.00 


2.00-—2.50-3.00 


2.00—2.50 


$4.00—4.50-5.00 
5.50-6.00—7.00 
7-50 


3.00-3.50-4.00 


4.50—5.00-5.50 


6.00 


4.00—5.00 


3.00 


3.50—-4.00 


4.50—5.00-5.50 
6.00-6.50—-7.00 


4.00—4.50—-5.00 
6.00 


4-50 


5.00 


3.00 (shower only) 


4.50—-5.00-6.00 
6.50-7.00 


3.50—-4.00-4.50 
5.00 


3:50-4.00 


$5.00-6.00-7.00 
7.50-8.00 


4.00—5.00-6.00 


5.00-5.50-6.00 
6.50-7.00 


6.00 


4.50-5.00-5.50 


4.00 


4.00-4.50 


5.50-6.50 


4.50-5.00-6.00 
7.00 


6.00 


6.00 


5.00-6.00-6.50 
7.00-8.00-9.00 


4.00—5.00-6.00 
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BUREAU OF PUBLIC RELATIONS 


THE DRAMATIZED RADIO PROGRAMS OF THE 
CHICAGO DENTAL SOCIETY 


By W. N. Kirsy, D.D.S., Chicago, 


RS. America wipes her hands on 
the kitchen towel, puts away the 
last of the luncheon dishes, hangs 

up her apron and, with a sigh of relief 
that the children are off to school, goes 
toward the living room and her first 
moment of relaxation for the day. 
Awaiting her is the morning paper, vivi- 
sected by her husband at breakfast, an 
easy chair and a radio. She gives the 
radio switch a flip, and then relaxes into 
the luxury of cushions, hoping the pro- 
gram is good so that she won’t have to 
move. 

Into the stillness of the living room 
comes a voice—harsh, stilted, distressing. 
It is Dr. X—a brilliant dentist—reading 
for the first time in his career over the 
radio a paper on dentistry. He is ex- 
tremely anxious to do his best, and in his 
anxiety, he stumbles over a word, goes 
back and, in the ensuing tension, 
stumbles again. There is an awkward 
pause as he loses his place and frantically 
tries to make up for the lost time in the 
next paragraph. He clears his throat, 
forgetful of the sensitiveness of the micro- 
phone, and his listener starts involun- 
tarily at the minor explosion in her radio 
set. There is a loud rattling of papers as 
Dr. X. turns to the next page of his script 
—and stumbles for the third time. More 
in pity than in anger, Mrs. America 
drags herself up from her chair and turns 
the dial. 

A rich, warm voice greets her—kindly 
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old Mother Flaherty, with her gentle 
manner and homely philosophy. A 
young woman joins Mother Flaherty, 
and her gay natural laughter, her quick 
impulsive way of talking, gives a sudden 
lift to the program. And in thousands of 
living rooms the country over, house- 
wives close their eyes, thrilling to this 
romantic escape from household drudg- 
ery. The story unfolds, with a dry 
crackling of hackneyed phrases and 
time-honored situations, and even though 
many of these listening women realize 
instinctively that the actors and actresses 
are better than the words they speak, 
fatigue has dulled their critical sensi- 
bilities. And its a 10 to 1 chance that 
when these thousands of women go 
shopping tomorrow they'll follow the 
honeyed advice of that adorable an- 
nouncer and buy the toothpaste with the 
amazing new principle or the only real 
aspirin. 

There is no reason to believe that the 
methods of broadcasting dental facts by 
radio should be different fundamentally 
from the methods of broadcasting other 
facts. The same people listen in and the 
same radio stations present the programs. 
A preliminary analysis by any radio com- 
mittee of a dental society should deter- 
mine first what is to be done, which 
should be fairly easy, and, secondly 
(after, of course, a hurried glance at the 
budget), how to do it, which is more of 
a problem. But the one yardstick by 
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which to measure the method chosen 
should be the results, regardless of estab- 
lished practice, convention and even 
dignity. If experiment should show that 
dentists can present dentistry to the pub- 
lic more effectively by standing on their 
heads, it is the professional responsibility 
of every dentist to raise his heels in the 
air. 

But such strenuous antics are hardly 
necessary. With the wealth of experi- 
mental evidence that is available from 
commercial broadcasters, dentistry should 
find many ways of telling its story. In- 
deed, when we observe the amazing 
results that have been obtained by the 
publicity given inferior commercial prod- 
ucts and pharmaceutic cure-alls, and the 
support that has been won for incom- 
petent politicians, let us consider how 
much greater should be the results of the 
presentation by a profession of facts of 
tremendous importance to health, when 
employing the same methods. The pos- 
sibilities seem almost limitless. 

It was with this idea that the Radio 
Committee of the Chicago Dental So- 
ciety scratched the surface during the 
past year with a series of dramatized 


radio programs, presented over Station - 


WGN with a cast of professional actors 
and actresses. Dramatized commercial 
shows are, of course, nothing new—even 
medical groups have made some use of 
them—but this was the first dramatized 
dental series to be offered over a Chi- 
cago station. It is in the hope of en- 
couraging other dental societies to de- 
velop such programs that this report is 
being presented. 

The series, which was heard every Fri- 
day afternoon at 2:30, had its first show 
in December and its final one in April. 
It was titled “Dr. Lawrence, Dentist,” 
and although it was included in the well- 
known “Good Health and Training” 
series heard over the coast to coast Mu- 
tual Network, WGN extended us the 
courtesy of a theme melody and entry 
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all our own so that the program could 
be readily identified. Actors and actresses 
were obtained from the staff of WGN. 

The action was laid in the dental office 
of “Dr. Lawrence,” who, in four months, 
had presented to him by his patients a 
great variety of ailments. By the simple 
trick of an office assistant, problems were 
discussed that could hardly be talked 
over with patients. Quite a variety of 
subjects were covered, including a num- 
ber of phases of children’s dentistry, the 
importance of restorative dentistry, oral 
infections, patient psychology and full 
denture problems. 

The reaction of the profession, gen- 
erally, has been most favorable, com- 
ments having been received from dentists 
in both Chicago and other sections and 
from dental societies in areas covered by 
the Mutual Network. A few such organ- 
izations have made requests for scripts of 
the shows, presumably with the idea of 
arranging broadcasts of a similar type. 

But as satisfying as these responses may 
be, the one important question must not 
be forgotten: Is the public listening? 
The most effective method of determin- 
ing this is the familiar “free sample” 
offer, but although several plans were con- 
sidered, it was not possible to use any of 
them during this series. In spite of this, 
an encouraging number of cards and let- 
ters were received from states on both the 
Atlantic and the Pacific Coast and the 
Gulf of Mexico—even Honolulu “en- 
joyed the show.” Dalton, Wis., was “par- 
ticularly interested in the program about 
children sucking their thumbs”; Haver- 
hill, Mass., writes “to thank you for the 
programs” and says “they have been very 
helpful and instructive and hope they 
will be continued”; Paw Paw, Mich., 
thinks “they are very educational and 
hope you will be able to continue.” 

Quite as encouraging as these letters 
and cards are the reactions of the radio 
stations themselves. During the Mid- 
winter Meeting of the Chicago Dental 
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Bureau of Public Relations 


Society, dramatized dental programs were 
presented on five Chicago stations. As a 
result, one station has requested a series 
for the next year, another has commented 
that “were the new type of show em- 
ployed, the dental society would never 
return to the straight talking or round- 
table type of broadcast,” and another is 
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shows, and transcriptions be made which 
would be available for dental societies in 
communities not covered by the Mutual 
Network. However, plans concerning 
such transcriptions are still very tentative. 
Whether there is a sufficient interest in 
such records will determine largely what 
will be done. 


Cast presenting the Chicago Denta) Society’s radio dramas. 


“sure that the expenditure for profes- 
sional talent is justified in the increased 
value to hearers of your programs.” 

It has been suggested that the “Dr. 
Lawrence” programs be reworked and 
condensed into a series of about fifteen 


Until network programs or transcrip- 
tions are available for dental societies in 
smaller communities, there is still a place 
for other types of dental radio education. 
Of all of these, the straight talk is by 
far the least desirable. Many stations, as 
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a matter of fact, flatly refuse to accept 
such a program. However, the dialog 
and round-table types, in skilful hands, 
may be quite effective. But they have to 
be good! Any one who has listened to 
Lon W. Morrey’s sprightly and interesting 
broadcasts from station WBBM in Chi- 
cago, under the sponsorship of the Ameri- 
can Dental Association, knows that such 
programs can be well worth the trouble 
of tuning in. Dr. Morrey’s program, how- 
ever, is the exception and not the rule. 
Experience has given him as smooth a 
delivery as any professional, and he is a 
good enough showman to know that den- 
tal ideas must be spiced with stories of 
George Washington’s dentures, dentistry 
at the South Pole and the oral conditions 
of the ancient Greeks. 

But for one good show of this type, 
there are dozens that are “listener poi- 
son” and probably do dentistry more 
harm than good. Certainly, it takes a 
definite knack to put on a good broad- 
cast, to say nothing of a tremendous 
amount of hard work. Also, it takes much 
practice and experience to develop the 
smoothness and polish necessary to stand 
in line with the other programs of pro- 
fessional caliber that all radio stations of- 
fer. The public likes amateur shows, but 
it likes to have them labeled. There is 
still a great satisfaction in seeing some- 
thing as important as dentistry presented 
by skilful actors and actresses, under the 
direction of a professional producer, in 
an atmosphere of soft music. 

In conclusion, may I offer a suggestion 
that may seem very unorthodox to many. 
No manufacturer of soup or cold tablets 
would think of “talking shop” for fifteen 
minutes; rather, they have some senti- 
mental theme music, a_ sixty-second 
“plug,” twelve minutes of entertainment, 
and another sixty-second “plug.” The 
only reason for the entertainment is 
to assure a large and enthusiastic audi- 
ence for the message. Why cannot den- 
tistry do the same ‘thing? If 120 seconds 


The Journal of the American Dental Association and The Dental Cosmos 


of carefully worded prose can convince 
a million men that a few gray hairs must 
be tinted if they are to succeed in busi- 
ness, why cannot it convince ten million 
men of the wisdom of having that tartar 
removed before it’s too late? The idea 
may sound a little crude; it may smack 
of sensationalism, and it may lack dig- 
nity—but there are still a number of jobs 
that can be done more effectively in your 
shirtsleeves. 

For those who have not had the benefit 
and pleasure of such good examples as 
the American Dental Association’s broad- 
cast, it might be well to enumerate a few 
points to be observed in planning a dia- 
log or round-table show. 

1. Pick your voices first. When you get 
two or three men who can read script 
for fifteen minutes without “fluffing” and 
make it sound as though it’s not being 
read, your job is half done. 

2. Find a good writer in your group 
who knows that he is a bad speaker. 
Most writers suffer the illusion that they 
are orators, just as most baseball pitchers 
think they can hit. Sometimes they can, 
but it’s not the rule. 

3. To writers: Use. plain, simple ex- 
pressions, homely illustrations, and avoid 
as the plague all technical terms. 

4. Fifteen minutes is long enough to 
develop one idea. You may repeat it, 
talk around it, illustrate it—but keep it 
just one. 

5. It is a good idea to have more than 
one person look over the script before 
it is OKed. In radio, as in government, 
group judgment is more to be trusted. 

6. Avoid controversial dental subjects. 
If the profession is divided, it is impos- 
sible to give the laymen a proper picture 
without confusing him. There are plenty 
of subjects that are available. 

7. Be absolutely sure that your facts 
and pronunciations are accurate and that 
your announcer is informed on unfamiliar 
words, 

8. Avoid words with unpleasant asso- 
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ciations. Usually, the radio station will 
eliminate them, but they appreciate not 
having to do so. Examples of these are 
“pus,” “bowels,” “discharge,” “putrid.” 
A good rule is: If any one even questions 
a word, don’t try to settle the matter by 
discussion, but find a substitute imme- 
diately. 

g. If you have a sense of humor, by 
all means put it to work. Fifteen min- 
utes is a long time to listen without a 
laugh. 

10. Don’t go on the air “cold.” A pro- 
fessional actress in an emergency went 
on the air with a script she had only 
glanced at, and no listener knew the dif- 
ference, but she said that she would never 
do it again. Most of our fifteen minute 
shows were rehearsed an hour and a half 
—with professional talent! 

11. During discussions on the 
identify each other by using names oc- 
casionally. 


air, 
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12. Don’t forget the sensitiveness of 
the microphone. Coughing, throat clear- 
ing, sudden inhaling, lip and tongue 
sounds, pencil tapping, paper rattling, 
chair moving—all these are picked up 
with perfect accuracy. 

13. Let the speeches of the dialog be 
short, limiting them to about four lines. 
Questions, interjections, laughing—any- 
thing to break up the talk is desirable. 

14. To writers: Avoid tongue twisters 
that slip unnoticed into the script. They 
might not be so bad as “black bug’s 
blood” or a famous newspaper’s “four- 
teen page peach sports section,” but they 
can still produce a bad “fluff.” 

15. Finally, type your script accurately 
on the “rattle-proof” paper used in most 
studios, turn in a copy to the station a 
week in advance and, before you go on 
the air, fold your script from corner to 
corner, then unfold it, and the pages 
won't stick. 


COMMUNITY ACTIVITIES 


By Harotp S. Horton, D.D.S., Brooklyn, N. Y. 


N this paper, I should like to touch on 
I a few activities which are being car- 
ried forward in the interests of mouth 
health education, particularly stressing 
the teaching and guidance of the young 
in matters pertaining to oral hygiene. 
When we consider how the medical 
and less important professions have cre- 
ated an enormous public interest in dif- 
ferent phases of their activities by care- 
fully and skilfully planned drives and 
educational appeals, it sometimes seems 
that organized dentistry is behind the 
times in its efforts to quicken public in- 
terest. But is it? 


Read at the Greater New York December 
Meeting, December 9, 1937. 
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Some of these things of which I speak 
may already be known to you, others 
may not. 

The first activity to be considered is 
that of the Oral Hygiene Committee of 
Greater New York, the subject on which 
I have the most first hand information. 

Greater New York can be justly proud 
of the fact that, within its confines, the 
oral hygiene movement received some of 
its earliest stimuli. 

It was in the late nineties that Thad- 
deus P. Hyatt began to arouse the interest 
of both profession and public in oral hy- 
giene. His early papers and teachings 
along these lines are still sound. A few 
years later, the Oral Hygiene Committee 
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of New York was formed, being led by 
Dr. Hyatt. This activity later resulted 
in the formation of the Oral Hygiene 
Committee of Greater New York, which 
is functioning at the present time. 

In addition to representation from the 
First and Second District Dental societies 
and each component of the Allied Den- 
tal Council, the following lay organiza- 
tions take an active and important part 
in our work and deliberations : 

New York, Bronx, Brooklyn and Queens 
Tuberculosis and Health associations. 

Children’s Aid Society. 

Department of Health, Dental Divi- 
sion. 

Association for Improving the Condi- 
tion of the Poor. 

Dental Hygienists Association. 

Principals’ Association of New York, 
the Department of Education. 

The United Parents Association of 
New York. 

As this committee is intended to act 
primarily as a mouth health propaganda 
medium, the active support of the lay 
groups is of great value. The public is 
much more apt to listen to messages com- 
ing from such a body than if it were of 
purely dental makeup. Also, the point 
of view of a layman is sometimes of great 
value in showing us how best to reach 
the public. 

The working slogan of the Oral Hy- 
giene Committee of Greater New York 
is “Prevention through education,” and 
we believe that, although American 
mouths are the finest and best kept in the 
world today, this slogan, if applied, will 
carry us still farther ahead in the race for 
good teeth. If 0.01 per cent of the money 
spent for war armament could be ex- 
pended for dental armament, the dental 
problems of the masses would be very 
nicely solved. 

An excellent suggestion was made to 
one of our committee members by a lay- 
man recently. He called attention to the 
fact that the cartoonists who originated 


the character Pop Eye the Sailor, a super- 
strong individual who attributes all his 
prowess to the fact that he eats spinach, 
has increased the production and use of 
that much maligned vegetable by 30 per 
cent. 

Is there a possibility of interesting a 
cartoonist in using the idea that oral 
hygiene is a means of building health and 
strength, to interest the child reader? 

If you have a cartoonist as a patient, 
discuss this with him. It may catch his 
fancy and make you both public bene- 
factors. 

Our own committee here in New York 
is an active, hard-working body. This 
organization has sponsored and directed 
more than 415 radio talks to date. For 
the last four years, the Department of 
Plants and Structures of this city has 
permitted us to use the Municipal Broad- 
casting station WNYC weekly and au- 
thorities are warm in their praise of the 
work. Each week, some speaker must have 
a fifteen minute talk, which is carefully 
censored by the radio committee. Each 
talk is listened to by a large and ever-in- 
creasing radio audience. 

It may not be known to you that, in 
the past, the municipal broadcasting sta- 
tion WNYC has been building up the fin- 
est educational broadcasting service in this 
country. It has been the aim of the pres- 


‘ent administration to make this station 


the medium for disseminating every 
branch of public education, and oral 
hygiene has not been left out. The new 
transmitting station on the east shore of 
the East River has been completed, and 
it is much more powerful than it was and 
is serving a very large area in and around 
Greater New York. Dentistry is indeed 
fortunate in this wonderful opportunity 
for service. Consider what the cost of 
this radio time would be if the commer- 
cial stations had to be paid for it at pres- 
ent broadcasting rates. 

From six to ten thousand monthly 
schedules of our radio talks are printed 
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and distributed each month. Distribu- 
tion is accomplished in various ways, 
through lay organizations, the branch 
public libraries of this city, dental sales- 
men, the Department of Health, the 
schools and health centers. I wish that a 
copy of these schedules could be placed 
on the reception room table in every 
dental office in New York and vicinity. 
It is surprising to see the interest dis- 
played by visiting patients who see these 
slips. A teacher in Brooklyn told Dr. 
Wells that she takes advantage of every 
opportunity to tune in these talks when 
in the assembly room. Think of what 
that would mean in the number of young 
people reached if it were done generally. 
Our monthly programs are also sent, 
some time in advance, to our several so- 
ciety bulletins, where they are published. 
Fawcett & Fawcett, of Brooklyn, print 
and distribute more than 4,000 of these 
programs every month. 

This work is certainly not in vain. A 
statement of the announcers in a radio 
station that they do not or cannot 
listen to a great deal of their broadcast 
material, but always listen to our fifteen 
minutes’ talk, means something. 

We have received excellent coopera- 
tion from the public library system of 
New York City. Each branch library in 
Brooklyn, Manhattan and the Bronx re- 
ceives copies of these schedules, and for 
this we are very grateful to the authori- 
ties who have given helpful cooperation. 
And we are sure that we would not have 
received this aid if it were not in a 
worthy cause. 

The New York City Department of 
Health and the New York Board of 
Education have also given us most valu- 
able help in this matter of publicizing our 
talks, 

Another subcommittee which has done 
a fine piece of work for us this year is 
the Exhibit Committee. Much favorable 
comment was made by visitors to the At- 
lantic City meeting of the American 
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Dental Association last July, where the 
exhibit was on display. 

Several booklets on oral health have 
been written and distributed by the com- 
mittee. Owing to lack of funds, these 
are now out of print, but much work is 
now being done on an entirely new pro- 
duction, of which more will be heard in 
the next year. 

A major branch of our activities, on 
which a great deal of time and effort is 
being spent this year, is being handled 
by the Subcommittee on Visual Educa- 
tion. When this is completed, there will 
be available to any component society 
material in the way of films and slides for 
talks before lay groups which will be sec- 
ond to none. 

In nearby Nassau County, we have a 
very striking example of the possibilities 
of community activity. I quote from an 
exposition of this work by Dr. George 
Davis, president of the Board of Educa- 
tion of Union Free School District No. 
22, Hempstead, L. I., and also a member 
of the Oral Hygiene Committee : 


The dental program in the schools of the 
Floral Park-Bellerose School District was 
designed to be a program of education. It 
is termed dental health education. The room 
in which the dental equipment is set up is 
the dental health room. The policy is to 
educate the child into a sustained desire to 
have sound teeth and the habits and precau- 
tions necessary thereto. No treatment of any 
kind is undertaken in any part of the health 
program excepting first aid, which wsually 
comes about through accidents in the school 
or on the school ground. However, all 
school children are inspected periodically, 
and any defects which are discovered, or 
any suspected defects, are called to the at- 
tention of the family physician or the family 
dentist. No diagnoses are made. Treatment 
and diagnosis are left to the practitioner. 

There is a philosophy of health education, 
and also dental health education, as it re- 
lates to general education. Assuming that 
growth is the ultimate aim of all education, 
we set up educational objectives which will 
satisfy the conditions of growth. The first 
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requisite of growth is health. Therefore, 
health should be foremost in our list of edu- 
cational objectives. 

The health educational curriculum should 
be based on the underlying philosophy that 
health is a way of living—mentally, emo- 
tionally, socially and physically, and as such 
should not be handled as a special subject, 
but should grow out of and be a part of all 
child experience in the school, the home and 
the community. The teacher who accepts 
this philosophy must set up a school program 
in which there is abundant opportunity for 
each child to live healthfully and to grow to 
the limit of his capacity mentally, socially 
and physically. The teacher’s program of 
health teaching must grow out of the actual 
needs of the situation. 

Sewanhaka Central High School, the 
John Lewis Childs School and the Floral 
Park-Bellerose School have one dental hy- 
giene teacher each. The high school has 
about 2,000 pupils and the elementary 
schools have about 1,000 pupils each. A 
dental hygiene teacher is a dental hy- 
gienist who has also completed the courses 
in education which are prescribed by the 
New York State Education Department 
and has been granted a license as a den- 
tal hygiene teacher. ; 

The program is carried on under the 
direction of the principal and the super- 
vision of the dental supervisor. (As the 
dental section of the education law pro- 
vides for dental hygienists working under 
_ the supervision of a dentist, the state edu- 
cation department requires all boards of 
education who employ dental hygiene 
teachers to appoint a dental supervisor.) 

The dental hygiene teachers make in- 
spections of the mouths of all children. 
Charts are made and are kept in the 
school. A notice is sent to the parents 
that dental service is needed and they 
are advised to send the child to the fam- 
ily dentist. Every case is followed up and 
the full weight of the whole school ad- 
ministration is used, if necessary, to get 
the child to the office of the dentist. The 
principal, classroom teacher, dental hy- 


giene teacher, school nurse, school med- 
ical inspector, dental supervisor and visit- 
ing teacher all cooperate to get the 
correction made. 

Only a very limited amount of pro- 
phylactic work is done in the schools. All 
eighth grade pupils have their teeth 
cleaned so that they are sure to graduate 
with 100 per cent mouths. The teeth of 
children entering school are cleaned, and 
are again cleaned in the fourth grade and 
in the eighth grade. All other cleaning 
is done by the family dentist. This is the 
only clinical work done in the Floral 
Park-Bellerose Schools. 

Dental health education is carried on 
by the classroom teacher. The leadership 
must come from the dental hygiene 
teacher, who also must supply materials 
for the use of the classroom teacher, such 
as charts, models, roentgenograms, pam- 
phlets and teaching units. 

The service of the classroom teacher is 
invaluable. The instructions in oral hy- 
giene are more surely followed because 
of the possibility of daily inspection by 
the classroom teacher. This daily brush- 
ing, if persisted in over a period of months 
or years, will plant very deeply a habit 
which is fundamental to health. The 
final goal of all health teaching is to estab- 
lish in each pupil’s mind his own per- 
sonal individual responsibility to main- 
tain his health at such a standard that he 
will be vocationally fit, socially accept- 
able and pathologically immune. 

The program is integrated with the 
rest of the school program by means of 
teaching units in dental health. Some 
subjects, such as biology, general science 
and home economics, lend themselves 
especially to integration with dental 
health education. However, dental health 
may be integrated with any subject. 

The results of the seven years of this 
program show that about go per cent of 
the children have dental “OKs” from 
dentists. From the time that a child 


accey 
recipi 
value 


intell 


Bure 
ente 
Belle 
educ 
is gr 
the 
conti 
perso 
rigid 
perio 
by c 
the 
educ: 
gone 
disea 
W 
that 
trict 
peop 
dent 
Joe 
are D 
publi 
exa 
comp 
offer 
ever 
Unite 
perce 
of e 
be t 
ing : 
don’t 
Th 
Healt 
work 
cannc 
work 
than 
are 
that i 
being 
of t 
mou 
gene 
child 


Bureau of Public Relations 


enters the schools in the Floral Park- 
Bellerose district, there is no let-up on the 
education for dental health, until he 
is graduated from high school. To get 
the best results, the program must be 
continuous, with no lapses. By teaching 
personal oral hygiene and insisting on its 
rigid observance ; by directing each child 
periodically to the office of the dentist ; 
by creating the desire for sound teeth in 
the minds of the pupils, and by parent 
education in dental education, we have 
gone a long way in the control of dental 
disease in these schools. 

What does this mean? Does it mean 
that the practicing dentists of this dis- 
trict are being deprived of patients? The 
people of that district are being made as 
dentally conscious as Martha Raye and 
Joe E. Brown. Humanity and dentistry 
are benefiting. Dentistry must make the 
public want dental care. As a horrible 
example, if the government should go 
completely communistic right now and 
offer complete free dental service to 
every man, woman and child in the 
United States, it would, of course, be 
accepted for a time by many, but if those 
recipients were not informed as to the 
value of the service to them, a very large 
percentage would soon avail itself only 
of emergency treatment. It would also 
be the old story of something for noth- 
ing: when you get what you want, you 
don’t want it. 

The New York City Department of 
Health Dental Division is doing excellent 
work in oral hygiene. We as individuals 
cannot comprehend the scope of this 
work. Dr. Strusser tells me that more 
than 1,000,000 pieces of dental literature 
are distributed yearly; and, of course, 
that is but a small part of the actual work 
being accomplished. The important part 
of the whole proposition of tying up 
mouth health educational work with the 
general public school system is that the 
child is reached in the age of greatest 
intellectual development, and ideas re- 
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ceived then are ‘retained always. It is 
true that many of the’ recipients come 
from poverty stricken homes, but most of 
these children will grow to be the patients 
of private dentists; that is, unless this 
does not remain the land of opportunity. 

The Division of Healeamand Education 
of thé State Education Department has 
for many years had an oral hygiene sec- 
tion, headed by Dr. Van Alstyne, whose 
activities have been very broad. The first 
objective has been the training of oral 
hygienists as teachers. Every one of these 
hygienists must qualify for a teacher’s 
certificate before appointment. We den- 
tists have not grasped the possibilities of 
the tidal wave of enthusiasm for good 
dentistry that this work is promoting. 
The depressions of the future, and we 
shall always have them, will not bring so 
many unproductive hours to our offices 
as has the recent one. Because the pub- 
lic has been cleverly impressed with the 
necessity of permanent waves, B.O. 
eliminating soaps, halitosis exterminating 
mouthwashes, health and superhuman- 
strength-producing cigarets and old-age- 
producing whiskeys and gins, the sensa- 
tional advertising corporations have 
gotten the lion’s share of the public dol- 
lar, and dentistry has been left at the 
post like a polite race horse. Like an 
optimistic golf player, I say it is going to 
be different next time. Organized den- 
tistry and the full force of the country 
wide education boards and departments 
of health are giving our cause the ad- 
vantage that advertising sources would 
give their very souls to possess. 

The New York State Dental Society 
has an oral hygiene committee whose 
record of accomplishment is only elicited 
from its modest and extremely capable 
chairman, Arthur W. Smith, of Roches- 
ter, almost by main force. His committee 
has charge of an immense field of edu- 
cational work in the smaller towns and 
rural districts of the state. His reports 
are guilty of gross understatement as to 
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results. The organization of which he is 
head has done more to bring oral hygiene 
to the rural communities than has ever 
before been possible. I do not believe 
that the upstate farmer is now having 
his prize cattle’s teeth filled by a veteri- 
narian from 20 miles away and having 
his own teeth extracted at the same time 
for a fraction of the cost of his cow’s 
dental care. That condition was true 
twenty-five years ago; I was a rural 
practitioner then and I saw it. 

Dr. Smith’s oral hygienists, whose sal- 
aries, by the way, are paid by the bene- 
fited communities, are all armed with 
teachers’ certificates and are rotated from 
one district to another, leaving behind 
them whole communities of people inter- 
ested in dental care and who follow just 
what is taught them ; i.e., go to their local 
dentists for treatment. It is sometimes 
stated that these activities do not impress 
the child as much as it is said. This 
upstate education is directed at not only 
the child’s mind, but also the child’s 
parents’ minds and those of every mem- 
ber of that family. Is it not conceivable 
that a great many people are directed to 
the private dental offices in this manner? 

Woe to our profession if we do not 
take advantage of our opportunities and 
if we fail the public in the service that 
we render them. 

One of the finest pieces of mouth 
health education literature that I have 
seen is a brochure on the care of mouth 
and teeth for the use of teachers in the 
New York State Education Department. 
It is a complete exposition of the peda- 
gogic approach of teacher to child and is 
a most valuable adjunct in the teaching 
of the subject. 

I should like to digress for a moment 
to speak of privately endowed projects 
which are doing so much to establish 
consciousness of man’s obligations to hu- 
manity, aiding both the profession and 
the public. An exceptional achievement 
is that of the W. K. Kellogg Foundation 


of Battle Creek, Mich., this being one of 
the organizations which are now being 
vilified by some as capitalistic and tax 
dodging in their aims. May I quote from 
a communication sent to me by Emory 
W. Morris, D.D.S., associate director of 
the foundation : 


In the W. K. Kellogg Foundation’s Michi- 
gan Community Health Project, which is 
comprised of seven counties in southwestern 
Michigan, we have been endeavoring to assist 
the local professional groups in assuming 
their responsibility as far as the health, hap- 
piness and well-being of children is con- 
cerned. 

Early in the development of this program 
(which started seven years ago), we saw the 
necessity for assisting the local dentist to ob- 
tain a better background as far as children’s 
dentistry was concerned. We assisted in de- 
veloping postgraduate courses at Northwest- 
ern University, Chicago, Forsyth Dental In- 
firmary, Boston and the Murry and Leonie 
Guggenheim Dental Clinic, New York City, 
and are affording every dentist in this area 
(approximately 150) an opportunity to at- 
tend each of these institutions in an effort to 
broaden his contacts and experience as 
well as assist him in developing an adequate 
technic for the care of children. These 
courses have been of a generalized nature, 
including, first, a general review of the vari- 
ous fields of dentistry; second, considerable 
material in the field of children’s dentistry, 
and, third, courses conducted by members of 
the medical and educational professions in 
an attempt to assist the dentist in seeing the 
whole child. We have conducted this pro- 
gram for four years, and to date more than 
one-half of the men in the area have availed 
themselves of all three courses and about 
75 per cent of them have taken two courses. 
This program will be continued until each 
man has had an opportunity to attend all 
three courses, It is, we believe, necessary 
that some constructive program be developed 
for the continuous education of the dentist 
after he reaches practice, and until such time 
as dental organizations, including dental 
schools, assume this responsibility, we will 
continue our present program. After the 
men have had the three courses mentioned, 
we are planning to afford them an oppor- 
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tunity for instruction every twelve or eight- 
een months in any field in which they are 
particularly interested and in any institution 
that offers a well organized course. 

All of our courses have been of two weeks’ 
duration. The foundation pays the dentist’s 
tuition and gives him a stipend to take care 
of living expenses while he is attending the 
course. 

The Foundation last year contributed 
$110,000 to the University of Michigan den- 
tal school toward the development of a 
school of graduate and postgraduate den- 
tistry. This is being paid at the rate of 
$20,000 a year for five years. Our object 
here is to assist the school in assuming its 
rightful responsibility in providing instruc- 
tion for the dentists in this area after gradu- 
ation. 

Do you think that this foundation has 
any selfish aims or objectives in what 
they are doing? And do you believe that 
dentistry in Michigan is suffering by it? 
This work, of course, has the support of 
the American Dental Association, whose 
work in education is tremendous as evi- 
denced by Lon W. Morrey’s department, 
which has been instrumental in forward- 
ing the cause of oral hygiene by means of 
the most complete library of pamphlets 
and posters on the subject to be found 
in the world today. 

This country of ours is such a hetero- 
geneous mass of districts and communi- 
ties, however, that what will further the 
cause of mouth health in one locality will 
not serve in another. Each area has its 
own problems, which must, of necessity, 
be worked out in conformity with local 
conditions. 

It is true that the surface has been 
merely scratched, but if we look back for 
thirty years and compare oral health 
conditions then and now, we are 
amazed at the changes made thus far. 
We are always prone to take too much 
for granted and lose sight of the work 
which was done by the pioneers. 
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It is not necessary, at this time, to go 
into the work of the various Eastman 
clinics, situated as they are in several 
parts of the world; the Forsyth Dispen- 
sary of Boston and the Murry and Leonie 
Guggenheim Foundation here in New 
York City. We have seen much literature 
and many reports of their results. But 
does it ever occur to us just what organ- 
ized dentistry has done to make such 
things possible? Were the men whose 
gifts made these things possible inspired, 
as in a dream, to father such projects? 
No, they had first to be convinced as to 
the merits and resultant endless chain of 
good which would come from such bene- 
factions. And the convincers were ear- 
nest, hard working dental practitioners, 
who knew their subject and conveyed 
their knowledge and ideals to the donors, 
with the results with which we are famil- 
iar today. 

Such things could not have been pos- 
sible before Thaddeus P. Hyatt and other 
pioneers started the ball rolling so many 
years ago. Consider also that Govern- 
ment money had no part in any of these 
things. They were organized dentistry’s 
brain children and as such they must be 
regarded. 

It seems a far cry back to 1920, but I 
should like to leave a thought from the 
late Calvin Coolidge’s fertile brain which 
can be aptly applied to our handling of 
the whole mouth health education prob- 
lem: 


Nothing in the world can take the place 
of persistence. Talent will not; nothing is 
more common than unsuccessful men with 
talent. Genius will not; unrewarded genius 
is almost a proverb. Education will not; 
the world is full of educated derelicts. Per- 
sistence and determination alone are omnip- 
otent. The slogan “Press on” has solved 
and always will solve the problem of the 
human race. 
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THE HALL OF HEALTH 
WICHITA, KAN. 


ORE than 30,000 persons from 

south-central Kansas and adja- 

cent points in northern Okla- 
homa filed through the labyrinth of 
health, safety and police exhibits dis- 
played in the vast arena of the Forum, 
in Wichita, Kan., May 7 to 16. During 
each of the ten days, crowds numbering 
from 3,000 to 4,000 spent hours viewing 
and studying the scientific displays, An 
admission fee of 10 cents was charged. 


and service clubs. Thousands of rural 
people saw for the first time the field of 
activity and the accomplishments of the 
various agencies devoted to the protec- 
tion of the health and environment of 
citizens of our country. From the view- 
point of lay education, the demonstra- 
tion was a decided success. 

Under the leadership of the Sedgwick 
County Medical and Dental Societies, 
the following groups supplied exhibits 


Fig. 1.—Grandfather’s dental office. 


Executives from small businesses to 
vast corporations studied the health ex- 
hibits and charts and, by their questions, 
displayed keen interest in the economics 
of health and preventive medicine. 
School teachers brought in their classes 
to see and study the excellent visual 
methods of teaching health and safety. 
County, city and school nurses con- 
ducted classes for health committees of 
the Parent-Teachers Association and civic 
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and personnel: the American Medical 
Association; American Dental Associa- 
tion (Figs. 1 and 2) ; American Dietetic 
Association; Kansas State Board of 
Health (Fig. 3); Kansas University 
School of Medicine, Kansas City; Kan- 
sas City-Western Dental College (Fig. 
4); National Pharmaceutical Associa- 
tion; Kansas Veterinary Association ; 
Kansas Nurses Association ; Kansas Hos- 
pital Association; Kansas Safety Coun- 
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cil; Kansas 4-H Clubs; Kansas Medical cies; Society for Prevention of Blind- 
Association ; Kansas Dental Association; ness, and others. 
American Tuberculosis Association; Feature attractions were the “Trans- 


Fig. 2.—Modern dental office. 


Fig. 3.—Exhibit of Kansas State Board of Health Division of Dental Hygiene at state meeting. 


American Society for the Control of parent Woman,” the incubator used by 
Cancer ; the police department ; city and the Dionne quintuplets, amplification of 
county health, welfare and social agen- heartbeat, full length x-ray film of the hu- 
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man body, demonstration of the iron lung 
and others of similar nature. One-half the 
entire outside dimension of the arena was 
divided equally between the medical and 
the dental profession. The dental exhibit 
consisted of eight booths and two spaces 
where moving pictures on dental health 
were shown continuously during the en- 
tire ten days. Two radio broadcasts were 
given from the booths of the dental sec- 
tion. The newspaper publicity was ex- 
cellent. 

George E. Weight, of Wichita, chair- 
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dental phases of health in the mammoth 
exhibit. More than a half ton of dental 
pamphlets were distributed to persons 
visiting the dental displays, Three dental 
films were shown each hour by two ma- 
chines during the entire period. 

This was the first attempt to stage a 
show of this kind in this section of our 
country. It was the first time that the 
idea of presenting an exhibit of all 
phases of health and safety under one 
roof, considered for years, was made a 
reality. 


Fig. 4.—Exhibit of Kansas City-Western Dental College. 


man of the committee on local arrange- 
ments of the dental section, J. Wesley 
Lucas, Wichita, president of the Kansas 
Dental Association, Leon R. Kramer, 
Topeka, director of Division of Dental 
Hygiene of the Kansas State Board of 
Health, who was in constant attendance, 
with the active aid of the members of 
the Sedgwick county dental society, are 
credited with the fine presentation of the 


Each group exhibiting in the “Hall of 
Health” feels that the entire presenta- 
tion and the favorable reception of the 
public exceeded its highest hopes. A 
step forward was made by the affiliated 
groups in medical science in presenting 
to the public an exhibition that was both 
entertaining and instructive. 

Leon R. Kramer, D.D.S., Director, 

Division of Dental Hygiene, 
Kansas State Board of Health. 
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DENTAL ECONOMICS 


A SIMPLIFIED BOOKKEEPING SYSTEM FOR 
THE DENTAL PRACTITIONER 


By Lesuiz M. FitzGera.p, D.D.S., Dubuque, Iowa 


HE Economics Committee of the 

American Dental Association, realiz- 

ing the need for a uniform book- 
keeping system, appointed a subcommittee 
to study various systems now being used 
by dentists and to prepare a simplified 
yet efficient system that could be made 
available to the profession. 

Members of this subcommittee spent 
considerable time investigating the vari- 
ous bookkeeping systems being used. This 
investigation included the actual use of 
several systems. 

These investigations and consultations 
with accountants prompted the sub- 
committee to make the following recom- 
mendations : 

1. A simplified bookkeeping system 
should be provided that requires no previ- 
ous bookkeeping experience. 

2. The system should be comprehen- 
sive enough for the accurate and prompt 
estimation of income, business overhead, 
living costs, etc. 

3. The forms should be standard and 
be readily obtainable from any stationery 
or office supply store. 

4. The system should be adaptable to 
individual requirements and changing 
conditions. 

With the foregoing requirements in 
mind, a combination of double page 
forms 10-16 and forms 10-10 were se- 
lected. (Figs. 1 and 2.) The last four 
columns of form 10-10 were cut off and 
one of these modified sheets of 10-10 was 
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placed between the left and right sheets 
of the double page form 10-16, serving 
as an insert. This combination will pro- 
vide sufficient columns for entering all 
items pertaining to income and disburse- 
ments under their proper headings. (The 
description column of form 10-16 is on 
the left hand page). 

These sheets may be placed in a suit- 
able binder for convenience and perma- 
nent filing. 

The column headings are: 1. Date. 2. 
Name of debtor or creditor. 3. Check 
number. 4. Memorandum of fees for 
services. 5. Memorandum of discount. 6. 
Cash receipts. 7. All cash, debits. 8. All 
cash, credits. 9. Cash balance. 10. Bank, 
debits. 11. Bank, credits. 12. Office ex- 
pense. 13. Drugs and supplies. 14. Rent. 
15. Auto expense. 16. Social security, de- 
ducted. 17. Social security, paid. 18. 
Salaries. 19. Taxes. 20. Traveling ex- 
penses. 21. Dues and contributions. 22. 
Consultation fees, received. 23. Consulta- 
tion fees, paid. 24. Interest. 25. Labora- 
tory. 26. Unclassified expense. 27. Equip- 
ment and furnishings. 28. Other income, 
taxable. 29. Other income, nva-taxable. 
Columns 30 and 31 are for personal with- 
drawals. 

These column headings are filled in 
by the individual dentist and may be 
shifted or changed to meet his individual 
requirements. The above-mentioned col- 
umn headings are suggested because they 
have been accepted by the Collector of 
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Internal Revenue and the State Board of 
Assessment and Review of Iowa. The 
heading of office expense includes such 
items as heat, water, gas, electricity, tele- 
phone, postage, laundry, magazines, 
newspapers, printing and stationery. The 
other disbursement headings are self-ex- 
planatory. 

The accounts receivable will be the to- 
tal of memorandum of fees for services 
(4) less cash receipts (6) and discounts 
(5). The addition of the individual pa- 
tient’s cards will prove this total or prove 
an error to be corrected. 

The cash balance (9) (amount of money 
in cash drawer) is the total of all cash, 
debit (7) less all cash, credit (8). If 
there is an error in this balance, it can 
be readily checked and corrected. If the 
cash balance is long, proper credit for 
payment has not been entered ; if short, 
either improper credit has been entered 
or entry for some cash disbursement has 
not been made. 

Total net income may be figured by 
subtracting total business disbursements 
from cash receipts. 

The heading “other income, taxable” 
is used for income received from invest- 
ments or any income other than from 
practice. “Other income, non-taxable,” 
is used for money received through loans, 
tax-free securities, etc. 

The heading “equipment and furnish- 
ings” is used for capital expenditures. 
This total may be amortized over a 
period of years, usually ten. 

Auto expense is allowable as a tax 
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deduction in proportion to the time it is 
used in one’s practice. 

Dues for professional societies and the 
chamber of commerce are deductible for 
tax purposes. 

In the column for Social Security, the 
amount deducted from the employe’s 
salary is entered in column 17. When 
the Social Security taxis paid, the amount 
paid by the employe is entered in column 
16 and the amount paid by the employer 
is entered in column 19. 

The 10-16 sheets are double page forms 
and are 9} by 11 inches. The 10-10 
forms are also 9} by 11} inches. The 
9} side is the binding side. These sheets 
are standard accounting forms, obtain- 
able at any office supply store. 

For further description of the arrange- 
ment: The headings were numbered. 
Columns 1 to g inclusive are on the left 
side page (description column page) of 
form 10-16. Columns 10 to 15 inclusive 
are on the top side of the modified form 
10-10; columns 16 to 21 are on the re- 
verse side of form 10-10, and columns 22 
to 31 are on the right side page of 
form 10-16. 

The last double page forms in the book 
are used as recapitulation sheets. This 
summary will give a complete picture of 
the year’s income and disbursements by 
months, from which costs and percentages 
can be figured. 

The simplicity of this system requires 
no experience in bookkeeping, yet it 
provides, at a glance, the figures in which 
the dentist is interested. 


OREGON REFRESHER COURSES IN CHILDREN’S DENTISTRY 


Tue Oregon Oral Health Program in co- 
operation with the Oregon State Dental As- 
sociation and the Oregon State Board of 
Dental Examiners conducted a series of re- 
fresher courses in children’s dentistry and 
allied subjects in ten Oregon cities, beginning 


Tuesday, May 10. The component societies 
in each community sponsored these meetings. 
J. Allen Sampson, D.D.S., of Vancouver, 
B. C., joined Floyd DeCamp, director of the 
oral health program, on this statewide tour. 
—Health Officer, April 1938. 
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POSTGRADUATE COURSES IN PEDODONTIA AVAILABLE TO 
INDIANA DENTISTS DURING SUMMER MONTHS 


Turoucu the cooperation of the Bureau of 
Maternal and Child Health of the Indiana 
State Board of Health, Indiana University 
School of Dentistry and the Indiana State 
Dental Association, postgraduate courses in 
pedodontia will be made available to den- 
tists of Indiana at the newly equipped chil- 
dren’s clinic at Indiana University School of 
Dentistry during the months of July and 
August. There will be three courses of two 
weeks each, each course being available to 
fifteen dentists: first course, July 18 to 30, 
inclusive; second course, August 1 to 13; 
third course, August 15 to 27. The clinic is 
to be conducted under the direct supervision 
of Indiana University School of Dentistry, 
and instruction will be given by a full-time 
member of the faculty who is experienced in 
teaching pedodontia. 

From funds made available by the Bureau 
of Maternal and Child Health of the Indiana 
State Board of Health, and through the 
cooperation of Indiana University School of 
Dentistry, the tuition will be free, and a 
stipend of $15 per week will be granted each 
dentist attending the two weeks’ course. This 


honorarium is to defray traveling and living 
expenses while the dentist is residing in 
Indianapolis attending the course. 

The selection of dentists to receive these 
scholarships will be in the order in which the 
applications are received. These application 
blanks will be sent to any dentist, on request, 
from the Division of Dentistry of the Bureau 
of Maternal and Child Health of the Indiana 
State Board of Health. The dentists practic- 
ing in the areas where the mobile dental unit 
will be located during 1938-1939 will be 
given first choice, in the selection of those 
applying for the course. Thereafter, any 
other vacancies occurring will be filled in the 
order of those applying from other sections 
of the state. 

Other rules and regulations for the selec- 
tion of dentists to attend the course would 
take into consideration the age of the appli- 
cants, their professional experience and the 
needs of their respective communities for the 
dental care of their children. Final selection 
of applicants is to be placed in the hands of 
the Advisory Council of the Indiana State 
Dental Association. 


UTAH REFRESHER COURSES IN CHILDREN’S DENTISTRY 


A “refresher” course in children’s dentistry 
was presented by the Division of Dental 
Health of the Utah State Board of Health 
cooperating with the Utah State Dental As- 
sociation, June 21, in Salt Lake City. Walter 
T. McFall, of Nashville, Tenn., and R. C. 
Dalgleish, director of the Division of Dental 
Health of the Utah State Board of Health, 
conducted the course. 


PROGRAM 


Morning Session 
10:00—Introductory Remarks 
D. L. Folsom, chairman, Public Rela- 
tions Committee 
10:10—“The Relationship of Children’s 
Dentistry to Public Health” 
R. C. Dalgleish 


10:30—“Child Psychology and the Man- 
agement of Children in Dental Practice.” 
Walter T. McFall 
12:00—Luncheon 
Discussion of morning program. 
Afternoon Session 
2:00—*‘Operative and Clinical Procedures 
in Children’s Dentistry.” 
Walter T. McFall 
4:00—Organization of State Unit—Amer- 
ican Society for the Promotion of Den- 
tistry for Children. 
Clifford Rudine, temporary chairman 
6:00—Dinner 
Round table discussion 
Questions and Answers 


Walter T. McFall and R. C. Dalgleish 
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CURRENT LITERATURE 


The Réle of Actinomyces and Lepto- 
thrix as an Etiologic Factor in the 
Formation of Tartar and Salivary 
Calculi 
By Otar GryTHE 
On the basis of the author’s and Nae- 

shind’s studies and in view of the properties 

of salivary colloids, it is concluded that tar- 
tar is formed by Leptothrix (Leptotrichia) 

and Actinomyces. These organisms are im- 

portant because they form an adequate phys- 

ical stroma which grows downward and 
attaches itself to the subjacent teeth and be- 
cause the proteolytic properties of the or- 
ganisms cause alkaline reactions which pre- 
cipitate the calcium salts from the saliva.— 

Den. Norske Tannlaegf., 3:433, 1938. 

Basu. G. 


Relationship of Prenormal Occlusion to 
the Early Loss of Deciduous Molars 


By R. E. Rex 

A croup of fifty cases of prenormal (An- 
gle Class III) occlusion forms the material 
on which the study is based. The author 
doubts that heredity is the primary cause, 
believing that early multiple extraction of 
deciduous molars is more important. In 
ninety-seven per cent of cases with no family 
history, there had been early multiple ex- 
traction, Three conducive conditions are 
recognized: (1) extraction before the age of 
7 or before the permanent incisors have es- 
tablished a normal overlap; (2) normal oc- 
clusion prior to extraction; (3) the guiding 
forward of the lower arch by the riding of 
upper and lower deciduous cuspid teeth.— 
Proc. Roy. Soc. Med., 31:959, 1938. 

Basi G. Brssy. 


Mixed Tumors of the Lip 


By H. E. Eccers 

Tue lip is generally recognized as one of 
the minor sites of predisposition for so-called 
mixed tumors. The epithelial element is 
quite pronounced. ‘Hyaline cartilage or fibro- 
cartilage with varying degrees of calcification 
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is also present. The presence of mucin is 
recognized, and fat is occasionally found. 
Tumors of the type reported contain carti- 
lage more frequently than do similar tumors 
of the salivary glands. They apparently 
spring from embryonic rests of the germ 
layer infoldings, and are initiated by trauma. 
In forty-three cases reviewed, occurrence was 
from 16 to 73 years with over half at from 
go to 50 years. They are more frequent in 
the upper lip. This fact is probably asso- 
ciated with the more complicated develop- 
ment of the upper lip. There is no report of 
malignancy in cases, reported although the 
histologic morphologic appearance suggests 
it—Arch. Path., 26:348, 1938. 
Vircit D. CHEyne. 


Réle of Vitamin D in the Control of 
Dental Caries in Children 


By E. C. McBeatu and T. F. Zucker 


A stupy was made of 800 school children 
in New York, ranging from 6 to 14 years, 
and extending over a four-year period. Ap- 
plication of the Boyd, Drain and Nelson diet 
(729) resulted in a reduced incidence of 
both enamel and dentinal caries. Supple- 
ments of cod-liver oil and viosterol and expo- 
sure to ultraviolet light were varied in the ex- 
periment. Cod-liver oil and light therapy 
were found to be the most beneficial. Re- 
sults from various concentrates were very 
irregular. Evaporated milk gave a slight 
reduction. In various factors tested, equal 
potencies were compared in U.S.P. units. 

The administration of graded amounts of 
natural vitamin D as vitamin D milk re- 
sulted in graded caries prevention. Different 
levels were fed, but only when 800 -units 
was given did a drop in increase occur dur- 
ing the height of the caries season above that 
of the previous period. Fortifying the diet 
with “protective foods” of the “Boyd-Drain- 
Nelson” diet or simply increasing the allow- 
ance of milk in the diet led to a moderate 
reduction in caries when no appreciable 
vitamin D was added. 
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Current Literature 


Further-study revealed that the incidence 
of caries was seasonal, the greatest rise being 
in late winter and early spring, with the low 
level in summer. The effects of the various 
vitamin D preparations were correlated with 
this seasonal variance and the effectiveness 
of each was studied. The 800 uni: dose was 
the only one which obliterated the autumn- 
winter and winter-spring differences ob- 
served, 

A reversal of “control” and “experi- 
mental” régimes during two successive years 
in more than 100 cases showed that indi- 
vidual susceptibility to caries was negligible 
as compared to the effect of nutritional fac- 
tors.—J. Nutrition, 15:547, June 1938. 

Vircit D. CHEYNE. 


Changes in Occlusion of Teeth of Di- 
agnostic Importance in Orthodontics 


By E. S. 

Tue author states that the importance of 
malocclusion is not fully understood until 
one has an accurate knowledge of the nor- 
mal. He discusses normal occlusion, includ- 
ing the anteroposterior relation of gum pads 
at birth, the position of deciduous teeth at 
3 years and the change taking place at erup- 
tion of permanent incisors and first perma- 
nent molars and that following the loss of 
the deciduous molars and cuspids. With a 
better understanding of normal growth and 
development of the teeth from infancy to 
adolescence, it is possible to recognize an 
abnormal dentition —D. Rec., 58:233, May 
1938. 

B. J. Frey. 


Bacteriology of Misplaced Wisdom 
Tooth in the Adult 


By R. Taytor and A. WALTERS 

BACTERIOLOGIC studies were made on the 
pulps of 100 impacted third molars after 
extraction. None of the pulps were exposed 
by caries. The teeth were removed asep- 
tically, dropped in ether and left one minute, 
then left in alcohol for two minutes, and 
suitable cultures were made with the fol- 
lowing results: 65 pulps were negative; 19 
were infected with Streptococcus hemoly- 
ticus, 5 with the non-hemolytic streptococ- 
cus, 4 with Streptococcus viridans and 3 
with Staphylococcus aureus; 2 had atrophied 
and were impossible to culture; 2 were con- 
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taminated and so were discarded, and 66 
pulps showed macroscopic changes. E. W. 
Fish (Brit. D. J., 64:593, 1938) doubts that 
the extractions were aseptic, suggesting that 
the pulps may be infected from the gum 
margin during removal of the tooth.—Brit. 
D. J., 64:471, 1938. 
Martin DEaKaNs. 


Cervical Lymph Nodes in Intraoral Car- 

cinoma: Surgery or Irradiation? 

By J. J. Durry 

In the past, surgical clinics have consid- 
ered it advisable to make dissections of the 
neck whether palpable lymph nodes were 
present or not. Since the introduction of 
radium and roentgen-ray therapy, the ten- 
dency has been away from routine surgical 
measures and toward irradiation, and, in 
some cases, there has been a tendency to go 
too far in this direction. Neck dissections are 
indicated when the primary lesion is con- 
trolled; when the tumor is on one and the 
same side as the nodes, and when the tumor 
is highly differentiated in type, with a few 
contiguous nodes without any infiltration of 
the capsule of the nodes, and the patient is 
in good condition. Tables are shown which 
illustrate the occurrence of metastasis accord- 
ing to grade and location of tumors about 
the mouth—Am. J. Roentgenol. & Rad. 
Therap., 39:767, May 1938. 

G. Van Huysen. 


Methods of Applying Radium Element 
in the Form of Needles and Tubes 


By G. C. 


Tue author describes, and shows pictures 
of, several ingenious devices for the applica- 
tion of radium elements in tumor treatment. 
Among the methods described are some for 
the treatment of lip and mouth lesions and 
for treatment of metastases to lymph nodes 
in the submaxillary, submental and other 
cervical regions—Am. J. Roentgenol. & 
Rad. Therap., 39:816, May 1938. 

G. Van Huysen. 


Irradiation of Cervical Glands in Car- 
cinoma of the Mouth and Lip 
By H. W. Jacox 


Tue author describes the use of irradiation 
and surgical dissection of metastatic cervical 
lymph nodes in a case of carcinoma of the 
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lip and one of the tongue. Two photomi- 
crographs illustrate the effects of irradiation 
on the nodes affected by the tumor metas- 
tases. Irradiation is of value as a prophy- 
lactic measure in all cases, and should be 
supplemented by surgery or interstitial ra- 
dium in cases in which palpable nodes are 
present. Irradiation with roentgen-rays for 
palliative purposes is advisable—Am. J. 
Roentgenol. & Rad. Therap., 39:778, May 


1938. 
G. Van Huysen. 


Mixed Tumors of the Hard Palate 


By F. T. Hm 

Recent literature describing these tumors 
is briefly reviewed. The author believes that 
anomalies of the hard palate result from the 
complicated embryologic development in 
this region; embryonic tissue being displaced, 
with mixed tumors resulting. Their diagno- 
sis depends upon the histologic findings, since 
small epithelial and mucous casts simulate 
mixed tumors macroscopically. Palatal tu- 
mors are potentially malignant and, although 
carcinoma is not so common here as in the 
parotid region, mitotic figures may fre- 
quently be found. The author advises com- 
plete surgical removal, to be followed by 
postoperative irradiation if malignancy is 
suspected. Four case histories accompany 
the article—Ann. Otol. Rhin. & Laryn., 2: 
317-325, 1938. 

FRANK ALLEN. 


Studies on the Stability of Vitamins A 

and D 

By F. A. Rosinson 

Tue combined effect of heat and air on 
vitamin A was studied. A concentrate of 
vitamin A took up 6 per cent of its weight 
of oxygen when heated in an atmosphere 
of it for five and one-half hours at 100°C. 
The original biologic activity of 1,130,000 
(I. V. per gram) was decreased to 770,000 
by heating three hours, to 290,000 in nine 
hours, and to 50,000 in twenty-four hours.— 
Biochem. J., 32:807, 1938. 

Martin Deakins. 


Chemistry of Vitamin D 


By C. E. Buis , 


Tuts paper is a short chemical review of 
the sterols comprising vitamin D. The 


author emphasizes the multiple nature of 
the vitamin, pointing out that at least ten 
sterols exhibit its properties. The complex 
should be thought of as “vitamins D.”— 
].A.M.A., 110:2150, June 25, 1938. 

Martin Deakins. 


Comparative Bacteriologic Studies of 
Human Blood, Viscera and Teeth Ob- 
tained at Necropsy 
By C. G. Burn and L. W. Burket 


Since bacteria were found in 43 per cent 
of non-carious teeth examined, an attempt 
was made to determine the réle played by 
bacteremia in localization of bacteria at the 
apices of teeth. In 40 per cent of ninety- 
three necropsies, the blood gave a positive 
bacterial growth. In 45 per cent of viscera 
from sixty-four necropsies and 47 per cent 
of 195 periapical areas examined (ninety- 
three necropsies), results were positive. In 
those cases with infection of the blood 
stream, twenty-one (55 per cent) yielded 
morphologically and culturally similar or- 
ganisms from the apices. In seventeen of 
these instances, similar organisms were also 
found in the oral cavity. Of the thirty-one 
teeth with cultures similar to those from the 
blood stream, ten (32 per cent) were from 
non-carious teeth. In five of these, invasion 
may have been through damaged oral soft 
tissues or the mucous membrane of infected 
maxillary sinuses. Eleven of the thirty-one 
apices giving positive results may be con- 
sidered to have been infected via the blood 
stream. None of these gave evidence of in- 
flammation. Streptococcus viridans and 
the nonhemolytic streptococcus were pre- 
dominant around the tooth apices. Other 
bacteria were more common in the blood 
stream and viscera. The authors believe that 
many more bacteriologic observations should 
be made on intact, non-carious teeth obtained 
at necropsy before conclusions can be drawn 
as to the source of periapical bacteria.— 
Arch. Path. 25:643, May 1938. 

HamiLton Rosinson. 


New Streptococcus from Dental Caries 
By Rutu Tunnicurr and Caro.tyn Ham- 
MOND 
Cutures were made from the infected 

pulps of six carious teeth, from carious den- 

tin of six teeth, from a tonsillar crypt and 
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from the saliva from two mouths without 
carious teeth. Cultures from pulps and den- 
tin were grown in 0.2 per cent dextrose- 
brain broth, pH 7 and from dentin also on 
sheep blood-agar. Subcultures were made 
from brain broth colonies on sheep blood- 
agar after from three to eight days. Colo- 
nies from three pulps and one specimen of 
carious dentin were greenish, flat and granu- 
lar and about 2 microns in diameter, with 
irregular margins and, often, filamentous 
projections. Slightly larger flat rough colo- 
nies were grown from two pulps and three 
times from dentin. With the exception of 
one pulp, greening smooth colonies, some 
depressed in the agar, and occasionally a few 
anhemolytic colonies, were isolated from 
the pulps and dentin. The rough colonies 
were made up of bacilli, often in palisade 
arrangement, crescents, coiled forms, straight 
and undulating filaments and chains of ba- 
cilli often showing occasional coccoid forms. 
Bacillary, coiled forms, straight and undu- 
lating filament and crescents in rough, 
greening colonies are changed by transference 
in 1 per cent dextrose broth, into cocci in 
pairs or short chains forming smooth colo- 
nies. Smooth colonies from mouths showing 
dental caries may be changed into micro- 
scopic or minute rough colonies with the 
same morphologic forms in colonies as iso- 
lated rough colonies. The rough colonies 
seem to be dissociates of smooth colonies of 
Streptococcus viridans, normally present in 
the mouth. The rough colonies produce less 
acid (pH 5.2-6) than smooth (pH 4.4-4.8) 
in 1 per cent dextrose broth (pH 7). Both 
rough and smooth colonies grow: in 1 per 
cent dextrose broth, pH 4.4-5. The organ- 
isms appear to correspond to those described 
by Miller in tubules of carious teeth.—Arch. 
Path., 26:61, July 1938. 
Hamitton Rosinson. 


Peking Man 


Casts made of the space once occupied by 
the brain, in the skulls of the half-million- 
year-old Peking Man, show many remark- 
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able ape-like features, despite the indubitable 
fact that this oldest inhabitant was definitely 
human. Some of these features were described 
recently by Dr. Franz Weidenreich, leader 
of excavation work in the Choukoutien caves 
near Peiping, in the annual James Arthur 
Lecture, at the American Museum of Natural 
History. 

Dr. Weidenreich reported that although 
the volume of the Peking Man’s skull space 
is definitely in the human range and far 
above that of the apes, the distribution of 
that space is not in accordance with that of 
the present day. The arch of the cranium 
is very low, and the greatest breadth of the 
skull lies low and toward the rear. All of 
this minimizes the forebrain, usually con- 
sidered to be the center of the higher, more 
intellectual part of the brain’s activities. 

Not only in bulk, but also in detail was 
the forebrain of the Peking Man less de- 
veloped than that of modern human beings. 
The folds and furrows were fewer and sim- 
pler, more on the ape pattern than those of 
modern brains. Furthermore, the blood sup- 
ply, traceable through the grooves in which 
the arteries fitted under the skullcap, was 
relatively scanty and not elaborately distrib- 
uted. This again is an ape-like character; 
modern human cranial arteries that serve the 
forebrain are much more abundant and elabo- 
rately developed. 

The Peking Man’s teeth, like his brain, are 
undoubtedly human, yet show some interest- 
ingly simian features. They are bigger and 
longer-rooted than modern human teeth, and 
there is no sign of reduction or degeneration 
in the wisdom teeth. The pattern of the 
grinding surfaces on the molars is complex, 
like that of ape teeth, in contrast to the 
relatively simple, cross-grooved pattern of 
teeth in modern man. Of especial interest is 
the total absence of dental caries, traces of 
pyorrhea, and other symptoms practically 
universal among present-day human beings 
and frequent even among more recent Stone 
Age races. Among the 148 teeth of the 
Peiping Man thus far found, not one is de- 
fective.—Science Supp., 87:10, May 13, 1938. 
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ANNOUNCEMENTS 


ANNOUNCEMENTS must be received by the fifth day of the month 
in order to be published in the forthcoming issue of THz JourNAL. 


CALENDAR OF MEETINGS 


American Dental Association, St. Louis, 
Mo., October 24-28. 

American Academy of Restorative Den- 
tistry, St. Louis, Mo., October 22-23. 

American Society for the Advancement of 
General Anesthesia in Dentistry, New York 
City, fourth Monday in March and October. 

American Society of Oral Surgeons and 
Exodontists, St. Louis, Mo., October 21-22. 

American Association of Public Health 
Dentists, St. Louis, Mo., October 23-24. 

American Society for the Promotion of 
Dentistry for Children, St. Louis, Mo., Octo- 
ber 24. 

American Academy of Periodontology, St. 
Louis, Mo., October 20-22. 

Association of American Women Dentists, 
St. Louis, Mo., October 24-28. 

Great Lakes Association of Orthodontists, 
Cleveland, Ohio, November 7-8. 

Greater New York Dental Meeting, New 
York City, December 5-9. 

Northern Illinois Dental Society, Free- 
port, September 28-29. 

Greater Philadelphia Annual 
February 1-3, 1939. 

District of Columbia Dental Society, sec- 
ond and fourth Tuesdays in each month from 
October to June, at the United States Public 
Health Service Auditorium, Washington. 

American Dental Society of Europe, Stock- 
holm, August 1-3. 

Pan American Odontological Association, 
St. Louis, Mo., October 24. 

Montreal Dental Club Clinic, at Montreal, 
Canada, October 12-14. 

ARPA Internationale, Prague, Czechoslo- 
vakia, August 26-28. 

American Dental Hygienists’ Association, 
St. Louis, Mo., October 24-28. 

American Dental Assistants Association, St. 
Louis, Mo., October 24-28. 

National Dental Association, Chicago, IIl., 
August 9-12. 
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Meeting, 


STATE SOCIETIES 
September 
Southern California, at Coronado Beach 
(12-14) 
November 
Ohio, at Cleveland 
Florida, at Jacksonville (10-12) 
STATE BOARDS OF DENTAL 
EXAMINERS 
Idaho, August 2-5. J. L. Balderston, Boise, 
Commissioner. 
New Jersey, December 5-10. Walter A. 
Wilson, 148 W. State St., Trenton, Secretary. 
New York, September 19-22. Minor J. 
Terry, Education Bldg., Albany, Secretary. 


NORTHERN ILLINOIS DENTAL 
SOCIETY 
The Northern Illinois Dental Society will 
hold its fifty-second annual meeting in Free- 
port, September 28-29. 
GerorcE ScHNEIDER, President, 
LaSalle. 


GREATER PHILADELPHIA ANNUAL 
MEETING 

The Greater. Philadelphia Annual Meet- 

ing will be held at the Benjamin Franklin 
Hotel, Philadelphia, February 1-3, 1939. 
AsraM CouEN, Chairman of Publicity, 
809 Central Medical Bldg., 

Philadelphia. 


PAN AMERICAN ODONTOLOGICAL 
ASSOCIATION 
The second annual meeting of the Pan 
American Odontological Association will be 
held in the Adam Room of the Hotel Stat- 
ler, St. Louis, Mo., October 24. A luncheon 
will be given at which Leroy M. S. Miner 
will speak on “Dentistry and the Good 
Neighbor Policy.” 
Howarp Bropsky, 
Executive Secretary, 
205 W. 57th St., 
New York City. 
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Announcements 


NEW JERSEY STATE BOARD OF REGIS- 
TRATION AND EXAMINATION IN 
DENTISTRY 


The State Board of Registration and Ex- 
amination in Dentistry of New Jersey will 
hold its annual examinations, commencing 
December 5 and continuing for five days 
thereafter. On application to the secretary, 
a copy of the requirements and rules, instruc- 
tion sheet and preliminary application blank 
will be sent. Any person desiring to become 
a candidate must file the preliminary ap- 
plication blank, together with the examina- 
tion fee of $25 on or before March 15 for 
the succeeding June examinations or before 
September 1 for the succeeding December 
examinations. 

Wa ter A. Wison, Secretary, 
148 West State St., 


Trenton. 


FOURTEENTH ANNUAL FALL CLINIC 
OF THE MONTREAL DENTAL 
CLUB 


The following program will be presented 
at the Fourteenth Annual Fall Clinic of the 
Montreal Dental Club at the Mount Royal 
Hotel, October 12-14. 

Porcelain Veneers and Porcelain Pontics, 
Ralph C. Cooley Houston, Texas 

Full and Immediate Denture Service, 
John B. LaDue Chicago, III. 

Conservation of Pulp Involved Teeth as a 

Dental and Health Service, 

Ralph F. Sommer... .Ann Arbor, Mich. 
Periodontia for the General Practitioner, 

C. H. M. Williams. ...Toronto, Ontario 
Children’s Dentistry, 

Gustav C, Tassman. . . Philadelphia, Pa. 
X-Ray Diagnosis, 

LeRoy M. Ennis Philadelphia, Pa. 

Topic discussions, led by the clinicians on 
all program subjects. 

Twelve table clinics by dentists from To- 
ronto, Ottawa, Halifax, Burlington, Platts- 
burg, Saranac Lake, etc. 
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Postgraduate courses conducted by Drs. 
Cooley, LaDue and Williams, 4 to 6 p.m., 
October 12, 13 and 14. Membership in each 
course will be limited to twenty-five, 

Fall clinic membership fee, including two 
luncheons: resident, $10; non-resident, $5. 

For preliminary program (ready about 
September 1), address 

F. A. Epwarp, 
Medical Arts Building, 
Montreal, Quebec. 


NATIONAL DENTAL ASSOCIATION 


The National Dental Association, whose 
membership is composed mostly of graduates 
of Meharry Dental College and Howard 
University Dental School and a few men 
from the northern dental colleges of the 
country, will hold its Twenty-Fifth Anniver- 
sary Convention in Chicago, IIl., August 9-12. 

Plans are being made by the host chapter, 
Lincoln Dental Society of Chicago, to en- 
tertain 500 members and visitors to this 
Silver Anniversary Session. Headquarters of 
the convention will be in the newly con- 
structed Du Sable High School located on 
State Street near Fiftieth Street. The as- 
sembly room and other suitable space will be 
arranged for clinical lectures and demonstra- 
tions. Some of the outstanding men in den- 
tistry from the Midwest will be on the pro- 
gram. 

Numerous 
planned. 

Officers of the National Dental Associa- 
tion are: R. E. Beamon, Cincinnati, Ohio, 
president; S. C. Hamilton, Chicago, IIL, 
president elect; W. J. Howard, Houston, 
Texas, vice president; J. A. Jackson, secre- 
tary-treasurer, Charlottesville, Va., and E. 
W. Taggert, Birmingham, Ala., chairman of 
executive board. 

J. A. Jackson, Secretary-Treasurer, 
406 Commerce Street, 
Charlottesville, Va. 
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OFFICERS AND TRUSTEES OF THE AMERICAN 
DENTAL ASSOCIATION 


1937-1938 


PRESIDENT 
1726 Eye St., N.W., Washington, D. C. 


PRESIDENT ELECT 
1308 Cambridge Road, Ann Arbor, Mich. 


VICE PRESIDENTS 
109 N. Fifth St., Camden, N. J. 
104 S. Main St., Fond du Lac, Wis. 
West Coast Title Bldg., St. Petersburg, Fla. 


SECRETARY 
Harry B. Pinney 212 E. Superior St., Chicago, III. 


TREASURER 
R. H. Volland First Capital Nat’] Bank Bldg., Iowa City, Iowa 


BOARD OF TRUSTEES 
C. Willard Camalier, President, Ex-Officio. . . 1726 Eye St., N.W., Washington, D. C. 


Marcus L. Ward, President Elect, Ex-Officio 
1308 Cambridge Road, Ann Arbor, Mich. 


Harry B. Pinney, Secretary, Ex-Officio 212 E. Superior St., Chicago, IIl. 


R. H. Volland, Treasurer, Ex-Officio 
First Capital Nat’l Bank Bldg., Iowa City, Iowa 


]. G. Hildebrand, ’40 Waterloo, Iowa 
*Albert R. Ross, ’40 Murdock Bldg., Lafayette, Ind. 
Oren A. Oliver, ’40 Medical Arts Bldg., Nashville, Tenn. 
Philip E. Adams, ’40 106 Marlborough St., Boston, Mass. 
Harvey J. Burkhart, ’39 Box 879, East Avenue P. O., Rochester, N. Y. 
C. R. Lawrence, ’39 730 Bass Bldg., Enid, Okla. 
E. 6th and Oregon Sts., Portland, Ore. 
Wilfred H. Robinson, ’39 1706 Broadway, Oakland, Calif. 
J. Ben Robinson, ’38 Medical Arts Bldg., Baltimore, Md. 
Thomas L. Grisamore, ’38 29 E. Madison St., Chicago, Ill. 
E. G. Meisel, ’38 121 University Place, Pittsburgh, Pa. 
George E. Morgan, ’38 2039 North Prospect Ave., Milwaukee, Wis. 
C. J. Caraballo, ’38, Stovall Bldg., Tampa, Fla. 


*Deceased. 


Roscoe D. Cummins............ 


